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A TRULY FINE 


OPTICAL INSTRUMENT .. 
Worth $75.00 
But Our Price 


MICROSCOPE 


DESIGNED FOR GREATER UTILITY . . . VERSATILITY 


AMALING CLARITY ° 


Gives you 3” of Working Space 
from Objective to Platform. 


Swings To Any Position . . 


A remarkable Instrument! Excep- 
tional Value! Prism Erectors give 
you an erect image—exactly as your 
eye sees it, not upside-down as in 
an ordinary Microscope. Ramsden 
Eye- Piece ermits fine precision 
focusing. 3-Element color corrected 
objective — 1” diameter. Microscope 
body is of brass with black crackle 
finish. Working distance from ob- 
jective to object is almost 3”, which 


Easily, Quickly! 


permits any work, dissection, tool- 
ing, ete. to be carried on “under 
power” while looking through Micro- 
scope. The Instrument is 64” long 
with base 7” x 9”. Only because we 
were able to utilize some war surplus 
parts are we able to offer such a 
fine Optical Instrument—easily worth 
$75.00—at this special low price. 


Stock No. 970-W ..... $29.50 Postpaid 


DON’T MISS THIS BARGAIN SATISFACTION GUARANTEED 


LOOK AT THESE BARGAINS! 


MOUNTED PROJECTION LENS—speea F/19 . . L. 
mm. $22.00 value for $7.50. Low Reflection Coated. Geet = 
8 or 16 mm. Movie Projectors ... or to make a Desk Viewer 
or Editor . . . for 16 mm. Micro-film Reader . . . for Con- 
tour Projector for very small items. 

Stock 34045-W $7.50 Postpaid 
LENS CLEANING TISSUE—Ist quality, sheet size 11” x 744”. 
Made to Gov't, spec. Free of abrasives. High wet strength. 
Stock #721-W $1.00 Postpaid 
SLIDE PROJECTOR SETS—Consist of all unmounted lenses 
you need to make size projectors: 

Stock #4029-W—35 mn . $2.85 Postpaid 
Stock #4038-W d . $3.35 Postpaid 
Stock #4039-W $3.35 Postpaid 


LOOK! LOOK! 
Sheet Material— 

Stock #691-W ...... Pair of 1” dia. Circles ...... 20¢ Pstpd. 
Stock #692- W ives Pair of 2” dia. Circles ...... 35¢ Pstpd. 


SO MUCH for SO LITTLE! 


SIMPLE LENS KITS!—kits include plainly written, illustrated 
booklet showing how you can build lots of optical items. 
Use these lenses in experimental optics, building TELE- 
SCOPES, low power Microscopes, etc. 
Stock #2- $1.00 Postpaid 
Stock 7£10-W—380 lenses .......... $10.00 Postpaid 
MOUNTED ANASTIGMAT LENS—Free booklet with your 
order: “How to Make Your Own Enlarger 
Speed f/7.7, focal conan approx. 127 mms, ‘Suitable for pic- 
tures, negatives, positives up to 3% x 
TERRIFIC BARGAIN! BUBBLE SEXTANT 
BRAND NEW and with Automatic Electric Averaging Device 
and Illuminated Averaging Disc for nighttime use. Govt. 
cost $217. Though brand new, we have re-checked Bubble 
and Collimation and uarantee perfect working order. 
Price includes wooden Carrying Chee. Full directions for 
use each shipment. 


NON-ABSORBING BEAM-SPLITTING MIRROR — Latest 
develo pment! O tically flat to % wave length. Size: 
1-15/16” x 2-15/16”"— thick. Reflects approximately 50% 
and transmits approximately 50%. No light is absorbed. 
Has a three-layered film which accomplishes non-absorption. 

Stock #567-W $5.00 Postpaid 


50 Postpaid 


New Product Department! 


POCKET HEAT 
for Cold Weather! b A N D 
Ideal for outdoorsmen! Keeps hands 

SS 4 warm in coldest weather. Works by it- 
self—no wires, no batteries. agic 
heater element reacts with fuel, stays 
warm 24 hrs. at a time! Absolutely 
safe. Practical, proven! 


Stock #98-W ..... Only $2.49 Postpaid 


RONCHI RULINGS—BLACK LINE GRATING 

| ith etched parallel black lines—space between 
tne same thickness of the ruled line itself. Nor- 
mally cost $4.00 to $5.00 per sq. inch. 


1 in. x 1 in, 2 in. x 2 in. 

Lines Stock Lines 

No. Per In. Price No. Per In. 
2122-W 65 $ 2133-W 65 $1. 

126-W 85 15 2134-W 1.50 
2127-W 110 1.00 2136-W 110 00 

w 120 1.00 2137-W 2.00 

2129-W 133 1.00 ped 133 
2130-W 150 1.00 - 
2131-W 175 1.00 2140-W 175 2.00 


All above sent Postpaid. 


8 Power ELBOW Telescope 


OUR PRICE $27.50 

Big 2” diameter objective. 
All lenses Achromatic. Amici 
rism erects the image. 4 
uilt-in ers—clear, amber, 

ilt-in filt 1 be 
neutral and Slightly 
* antee or per workin, 
Gov't Cost order, Weight 5 Ibs. 


$200! Stock #943-W $27.50 Pstpd. 


as SEXTANT—TYPE A-8A. Excellent condition but 
mez be slightly used. Each has been carefully checked and 
collimated. Averaging device for nighttime used. et | 
Case and instruction booklet included. Gov't cost about 
25.00 Stock HO46-W $32.50 Postpaid 


TELESCOPE EYE-PIECE—Consists of 2 Achromatic lenses 
F.L mm. in a metal mount. 


IF YOU'RE INTERESTED IN OPTICAL BARGAINS 


T 


5 Stock #5140-W $4.50 Postpaid 


Send Check or M.0. 
ORDER BY STOCK NO. Satisfaction Guaranteed 


es of 


\Write for FREE CATALOG W 


BARRINGTON, N. J. 


WAR SURPLUS OPTICAL BARGAINSE 
“All-Position” Universal Mount 
Joint Tension Fully Adjustable 
Fal 
ONLY 
3 in. 
a COMPLETE 
| 
| 
q | 


Oe 


March 7, 1952 


A Textbook of 
EVOLUTION 


by 
EDWARD. 0. DODSON 


Assistant Professor of Zoology, University of 
Notre Dame 


the first new textbook on 


the subject in many years 


419 pages 


with 101 illustrations $5.00 


W. B. SAUNDERS COMPANY 


West Washington Square, Philadelphia 
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McLeod Vacuum Gauge | 


— Features — 


Tubes can be readily cleaned by direct mechanical opera- 
tion where necessary, due to the unique construction of 
large openings directly in line with the capillary tubes. 


Scale range 30 microns—Smallest calibration .005 micron. 


Direct reading logarithmic scale. 


Scales ruled on heavy white celluloid. 


Mounted on an all-metal heavy base. 170 00 
Complete as shown, but without mercury—EACH & 


No. 1453 


Dubrovin Vacuum Gauge 


DIRECT READING - ECONOMICAL - SIMPLE TO USE 
UNIQUE MAGNIFIED SCALE 


Absolute direct reading and instantly responsive to pressure variations. This 
gauge is particularly suitable where economy or simplicity of equipment elimi- 
nates the possibility of using differential gauges such as the McLeod type. It 
is superior to the U t manometer because of the magnification of the scale. 
One type is offered with a 6 to 1 magnification and another with a 9 to 1 
magnification. This means that if you are attempting to measure the vacuum 
indicated by 1 mm. of difference in level on the ordinary closed U type 
manometer, this new gauge will point out a difference of 6 mm. long (or 9 mm. 
long). Type A is 40 cm. high and Type B is 57 cm. high. 


1451 C. DUBROVIN GAUGE TYPE A_ 1451 G. DUBROVIN GAUGE TYPE A 
table model, 20 mm. range, 6 to 1 scale, wall model, 20 mm. range, 6 to 1 scale, 
without mercury Each, $42. without mercury Each, 
1451 E. DUBROVIN GAUGE TYPE B_ 1451 J. DUBROVIN GAUGE TYPE B 
table model, 20 mm. range, 9 to 1 scale, wall model, 20 mm. range, 9 to 1 scale, 
without mercury Each, $50.00 without me reury Each, $50. 
Also made from Pyrex brand tubing at the same prices. No. 1451 


W. M. WELCH SCIENTIFIC COMPANY 


Esteblished 1880 
1515 SEDGWICK STREET, Dept. E, - CHICAGO 10, ILLINOIS, U S. A. 


_ Manufacturers of Scientific Instruments and Laboratory Apparatus 
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Three Annual Reports 


F THE numerous annual reports that have reached 

the editorial office of the AAAS in recent weeks 
it would be difficult to select three that are more diver- 
gent than the 82nd Annual Report of the American 
Museum of Natural History, the Annual Report for 
1951 (presumably the 41st) of the Carnegie Corpora- 
tion of New York, and the First Annual Report of the 
National Science Foundation. 

Founded in 1869, the Museum has built up a modest 
endowment of $16,000,000, has a budget approximat- 
ing $3,000,000, and a gross income of $2,800,000, of 
which $1,000,000 is contributed by the City of New 
York. Dealing essentially with specimens and with 
their original functional role in nature, the Museum 
staff is not only concerned with scientific exposition 
and popular display, but also with those fundamental 
aspects of pure science—evolution and ecology—which 
give meaning, order, and educational value to collee- 
tions that have been painstakingly and imaginatively 
assembled over a period of 82 years. 

Unlike the American Museum of Natural History, 
the Carnegie Corporation of New York is backed by 
a basic endowment of $135,000,000, which good man- 
agement has increased to $160,000,000. In the year 
ended September 30, 1951, $6,435,944 was disbursed 
for the “advancement and diffusion of knowledge and 
understanding.” Believing that established institutions 
are best equipped to carry out these functions, the 
trustees gave 70 per cent of the total to universities 
and colleges, and substantial fractions of it went to 
aid the “uncommitted investigator,” to accelerate the 
tempo of research in the social sciences, to improve 
education, and to find and develop administrative 
talent. 

The National Science Foundation has, as is to be 
expected, little to report but much to sell. Created 
by act of Congress on May 10, 1950, it had no formal 
existence until its board was appointed and held its 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1952) 
Howard A. Meyerhoff, Chairman 

William R. Amberson Karl Lark-Horovitz 

Bentley Glass Lorin J. Mullins 

Walter }. Nickerson 


F. A. Moulton, Advertising Representative 


first meeting on December 12, 1950. It had no director 
until April 6, 1951, and its first fiseal year ended June 
30, 1951, with $152,951 of its $225,000 appropriation 
obligated. The appropriation troubles of its second 
year are well known to readers of Science, and it now 
faces budgetary uncertainties for its third year be- 
ginning July 1, 1952. Congress will do well to ponder 
the slender 31-page annual report. 

Entrusted with the important task of promoting 
and supporting basie research and education in the 
sciences, its financial resources for the current fiseal 
year are 0.14 per cent of this country’s total expendi- 
ture for research and development, a seant 60 per cent 
of the funds available to the Carnegie Corporation, 
and only 16 2/3 per cent more than is expended to 
operate New York City’s American Museum of Na- 
tural History. Like the Carnegie Corporation, the 
Foundation stresses the fact that discoveries in science 
are in the same eategory as wildeat drilling for oil, 
and that the surest approach to success is through the 
discovery and development of latent talent in every 
part of the nation. 

Noting the study of Knapp and Goodrich (Science, 
113, 543 [1951]), in which the vital contribution of 
first-class brainpower on the part of the small liberal 
arts colleges was so effectively demonstrated, the re- 
port pledges Foundation aid to small institutions to 
enable them to train more and better men with better 
facilities. Except to those who direct research or train 
researchers, it is not easy to sell the thought that 
results are a function of individual talent, carefully 
schooled under optimum conditions. Yet this point of 
view is clearly a cardinal principle that guides the 
trustees of the Carnegie Corporation, and it is the 
keystone of the American Museum’s program and 
success. It is to be hoped that the Congress will take 
its cue from privately supported institutions and give 
adequate public support to the organization that can 
do most to evolve a national science policy and world 
leadership in science and technology. 

H. A. Meyernorr 


SCIENCE, founded in 1880, is published each Friday by the American As- 
sociation for the Advancement of Science at the Business Press, 10 McGovern 
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at 
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept- 
ance for mailing at the special rate postage provided for in the Act of February 
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & RB. of 1948. 

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave., 
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety 
of manuscripts or for the opinions expressed by contributors. Four weeks’ 
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Dependably precise 
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An increasing number of clinical and pathological labora- 
tories rely on Leitz Microtomes for slicing tissue specimens 
with utmost accuracy and precision. Designed for easy, 
vibrationless operation, these outstanding instruments are 
surprisingly low in cost, ideally suited to a wide range 
of requirements. Compare ... see the difference, in work- 
manship, convenience, dependability! 


Leitz Base Sledge Microtome No. 1300 


e Automatic feed, with cast-iron 
base plate 


Heavy sledge carries specimen 
holder and feed mechanism 


¢ Thickness of section adjustable 
at will between 1 and 20 microns 


e Object clamp inclines any direc- 
tion, rotating about its own axis 


¢ Freezing apparatus available 


Leitz Freezing Microtome No. 1213 


¢ Strong screw clamp for attach- 
ment to worktable 


eCircular movement of knife 
around axis located between 
two pointed bearings 


Special track guides knife for 
utmost precision cutting 


¢ Thickness of sections adjustable 
from 5 to 50 microns 


e Knife cooling attachment, after 
Schultz-Brauns, available 


e Automatic setting of the object 


For details, Write Dept. $C 
E. LEITZ, Inc., 304 Hudson St., New York 13, N. Y. 


LEITZ MICROSCOPES SCIENTIFIC INSTRUMENTS BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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What kind of men are the 2500 scientists and engineers 
of Bell Telephone Laboratories? 


They are men of many types, yet they work well together, 
for all have good minds as a foundation, years of study in the 
fundamentals of their science and in the methods of research 
and design. Vital, too, is their teamwork —for without the 
co-operation of many individuals the products of research and 
development could never be perfected. 


Above all else these men have “the spirit to adventure, 
the wit to question, and the wisdom to accept and use.” 


Such men can develop the world’s finest telephone systems 
—and have done so. 


Perhaps there is a place among them for you. Write 
the Employment Director, Bell Telephone Laboratories, New 
York 14. 


BELL TELEPHONE LABORATORIES 


@ EXPLORING AND INVENTING, DEVISING AND PERFECTING FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Have You Taken 
This Opportunity for 


OPMENT DIVISION, DEPARTMENT y 


OF THE ARMY: “Full support should be given any sound measure 
ors and facilitate consideration and 


designed to encourage invent dera 
further development of their ideas or inventions. It is difficult 
to conceive of any action that would accomplish more in this di j 
direction than that called for in the Sinclair Plan.” H 


COLONEL, RESEARCH AND DEVEL 


CABINET MEMBER: “It should bring to light some valuable A Sid 
ideas which might otherwise not have been known.” haw AlR Force 
encod of 
Offerin inve for 
r AN INVESTMENT COUNSELOR: “I can imagine the great surge of hope now for j des 2 {esting ~ 2 an 
: going through the breasts of the young men specializing in this field. Seems + UCh a Project 
oration willing to give us a break.’... and inspiran both 
10na] ca 


‘Here,’ they will say, ‘is a corp > 
: fail to strengthen the faith of 


Its fundamental unselfishness cannot trent 
those without property. . . . This is opportunity! wt sn 
A CABINET MEMBER: “The 


provisions regarding patents 
are unique. . . the compensation 
for your investment of money, 
time, and facilities would be 
limited to nonexclusive, 
royalty-free shop rights 
for your company.” 


| Men Who Know the Importance of 
ndependent Invention Encourage You 
to Use the Sinclair Plan 


Fj 
| A MEMBER OF THE 
another fine public O8 inventive available to 
ratori rvice ing i Meri 
Ties to the American inventor. I am — would under 
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farsighted pla PRESIDENT OF A LARGE MANUFACTURING COMPANY: “You 


have recognized a great need, and have done something 
objective to overcome it . . . another idea which puts to 


beneficial use the resources and capacity of a large group | 
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Advantage 


Independent Inventors? 


If you have an idea for a new petroleum product— 
but do not have the facilities needed to develop it— 
the Sinclair Plan offers you laboratory help. 


Rar months ago, Sinclair opened up a part 
of its great research laboratories to inde- 
pendent inventors who had ideas for new or 
improved petroleum products but who did not 
have the facilities needed to develop and profit 
by their ideas. 

To date nearly 5,000 inventive people have 
submitted ideas to the laboratories; and the 
Sinclair Plan has become recognized as a service 
to inventors, the oil industry and the public. As 
a result we have made the Plan part and parcel 
of the long-range operation of our company. 

If you have an idea for a new or improved 
petroleum product or application, you are invited 
to submit it to the Sinclair Research Labora- 
tories. In your own interest, each idea must first 
be protected by a patent application or a patent. 
If the laboratories select your idea for develop- 


ment, they will make a very simple arrangement 
with you: In return for the laboratories’ work, 
Sinclair will receive the privilege of using the 
idea for its own companies, free from royalties. 
This in no way hinders the inventor from selling 
his idea to any of the hundreds of other oil 
companies for whatever he can get. Sinclair has 
no control over the inventor's sale of his idea to 
others, and has no participation in any of the 
inventor’s profits through such dealings. 

HOW TO PARTICIPATE: Instructions are con- 
tained in an Inventor's Booklet. Write to W. M. 
Flowers, Executive Vice-President, Sinclair 
Research Laboratories, Inc., 600 Fifth Avenue, 
New York 20, N. Y. 

IMPORTANT: Please do not send in any 
ideas until you have sent for and received the 
instructions. 


March 


Nine buildings of the Sinclair Research Laboratories at Harvey, lil. 


SINCLAIR—for Progress 
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Phipps & Bird micuty mivcer 
STIRRERS 


A multi-speed stirrer with 3 predeter- 
mined speeds best suited for general 
laboratory stirring. 300, 600 and 900 
R.P.M. 
This stirrer boasts far greater quality 
than other low-price stirrers now avail- 
able. Motor is series wound and pulls 
65 watts. Horsepower is 1/16—more 
— than any similar-priced stirrer. 
nderwriters Approval. Finished in grey 
hammerloid. 


Cat. No. 2000 $34.50 EA. 


DESOXYRIBONUCLE ASE 


Kunitz, M., ]. Gen. Physiol. 33, 349 (1950) 


highly polymerized 


DESOXYRIBONUCLEIC ACID 


HYALURONIDASE HYALURONIC ACID 


100-150 TRU /mg. and 300-350 TRU/mg. highly polymerized (Human Umbilical Cord) 


also available 
CRYSTALLINE: 

Ribonuclease—Trypsin—Chymotrypsin—Carboxypeptidase 
Soybean Trypsin Inhibitor—Ovalbumin—Pepsin and others 


WORTHINGTON BIOCHEMICAL SALES CO. 


FREEHOLD, NEW JERSEY 
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Neutron Thermopile 


NUCLEAR’S Neutron Thermopile has 
made an important contribution to 
simple high-level slow neutron in- 
strumentation. It is used within the 
reactor for monitoring and control 


purposes — and is the only neutron 
“thermometer” commercially avail- 
able to pile operators. 


“NEUT” for Measurement 
of Fast Neutrons 

NUCLEAR Model 2714 “Nevt” ion 
chamber type survey meter is used 
for health monitoring near reactors 
measuring fast neutron flux in 
@ gamma ray field. It, too, is the 
only commercially manufactured 
instrument of its type. 

Four ranges of gamma and nev- 
tron radiation rates are provided. 
Interchangeable ion chambers allow 
measurement of gamma-plus-nev- 
tron flux and gamma flux only, 
thereby permitting determination of 

neutron radiation. 


Tecunovocists in the field of atomic 
reactor construction and operation can look 
to NUCLEAR for expert advice, assistance 
and equipment in all phases of reactor instru- 
mentation and control. NUCLEAR has a 
background of experience in this field, repre- 
sented in part by scientists who participated 
actively in the instrumentation of the early 
reactors, and by a continuous research and 
development program which has evolved a 
number of commercially manufactured 
instruments, of which the thermopile and 
“Neut” are representative examples. 


In addition to instruments for atomic 
reactors, NUCLEAR’S complete matched 
line of survey, counting, and analysis instru- 
ments for use with reactor products enables 
pile operators to secure proven precision 
instruments for every need from a single 
source. A variety of radioactive chemicals 
is also marketed by NUCLEAR, 

Full details on NUCLEAR instruments, 
chemicals and services will be furnished 
promptly upon request. 
nuclear instRUMENT & CHEMICAL CORPORATION 

237 West Erie Street * Chicago 10, Illinois 


Cable Address: Arlab, New York 
Export Department: 13 E. 40th St., New York, N.Y, 


nuclear “PRECISION 
INSTRUMENTATION FOR 
NUCLEAR MEASUREMENTS” 
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MILLER NO. 0 


LONG PAPER 


KYMOGRAPH 


Of simple and rugged construction, providing speed 
variation from 0.33 mm to 75 mm per second 


erika 


MILLER KYMOGRAPH, No. 0. Long paper type, of simple and rugged construction, 
providing a variation of paper speeds from the slowest of approximately 0.33 mm per second 
to the fastest of approximately 75 mm per second. 

With 1/80 h.p. motor provided with built-in reduction gear with a three-step pulley on its 
shaft. This is belted to a two-step pulley on the spindle of the recording drum. Belt adjustments 
are quickly made as all slack is taken up by one clamping movement. 


The motor speed is varied by an inertia contact 
governor which reduces the speed through a range of 
10:1 and which is protected from destructive arcing 
by a condenser and pilot lamp in ventilated metal 
box. When flickering, pilot indicates that motor is 
running and governor control is operating. 

The recording drum is 15.24 cm (6 inches) in 
diameter and 25.4 cm (10 inches) high. The idler 
drum is of the same height, with a diameter of 6.35 
cm (2% inches) and is provided with an adjustment 


for paralleling the drums in order to straighten and 
tighten the paper. The maximum paper length is 240 
cm. The drums can be tilted instantly from the 
vertical to the horizontal position for smoking with- 
out stopping the motor. 

The entire apparatus is mounted on a dual rod 
base with leveling feet. Clearance dimensions of the 
base are 106 cm (41% inches) long x 24 cm (9% 
inches) wide. 


7994. Kymograph, Miller No. 0, as above described, with drums 10 inches high and with governor con- 


trolled motor for 115 volts, a.c. or d.c. 


ARTHUR H. THOMAS COMPANY 


LABORATORY APPARATUS AND REAGENTS 


WEST WASHINGTON SQUARE 
PHILADELPHIA 6, PA. 


Teletype Services: Western Union WUX and Bell System PH-72 
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and 


LABORATORY 
CAGES 


EQUIPMENT 


Laboratory Animal Equipment for your every need 


What's your problem? Is it housing a large number 
of laboratory animals in a limited space or finding 
that “special answer” to an unusual cage need? 
There is a Bussey cage and rack to end your search. 

We make cages, racks, automatic watering 
systems or complete equipment for the housing 
and sanitary care of all laboratory animals. Bussey 
Products Co. offers complete cage units that assure 
maximum efficiency, compact sizes and minimum 
work for the user. 


_ BUSSEY PRODUCTS CO., 6000-19 W. Sist St., 


The improved “Permaweld” welded-wire construc- 
tion is a result of top-notch engineering. Our 
modern production techniques permit price econ- 
omy. The results can’t be beat. Hundreds of the 
country’s leading laboratories can tell you that. 

Need help on a tough “special problem”? 
Our engineers will gladly assist you with any size 
and type of cage or rack to meet your special 
applications. Just write for our catalog or submit 
your specifications. 


Chicago 38, Ill. 
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Biological Processes in the Formation 
of Wood’ 


I. W. Bailey 
The Biological Laboratories, Harvard University, Cambridge, Massachusetts 


URING THE PAST CENTURY AND A 
HALF, data regarding the anatomical 
structure, the physical properties, the chem- 
ical composition, and the physiological fune- 
tioning of wood have accumulated in ever-increasing 
volume. In recent years, owing to the rapid diversifica- 
tion of science in narrowing fields of intensive spe- 
cialization, it is diffieult for a single individual to 
become thoroughly familiar with all these data and to 
visualize their true significance in a broadening front 
of research. It is essential, however, that evidence ob- 
tained by new techniques be interpreted in harmony 
with summations of previously acquired knowledge. 
Much of the confusion and controversy during the 
past two decades regarding both the microscopic and 
the submicroscopie structure of wood could have been 
avoided, and more rapid progress could have been 
made, by broadened syntheses of available information 
and by closer integration of the researches of investi- 
gators in different scientifie disciplines. 

In view of such facts as these, it is advisable to 
summarize a number of salient generalizations that 
can be made at present regarding the development and 
the structural composition of wood. Extensive surveys 
of the plant kingdom, covering both living and fossil 
forms, indicate that fundamentally significant strue- 
tural and physiological changes occurred when plants 
passed from an essentially aquatic to a truly ter- 
restrial habitat. In the ease of the so-called land plants 
—where photosynthesis occurs in parts elevated above 
the water level, where carbon dioxide is obtained di- 
rectly from the atmosphere, and where water con- 
taining nitrogen and various essential minerals is 
moved upward from the soil to the transpiring green 
parts—tissues for facilitating rapid movement of sap 
and of enhanced mechanical strength are essential. 
Thus, all the land plants characteristically form 
tracheary cells, which serve to differentiate these 
plants, the Tracheophyta, from algae, fungi, and other 
lower forms. 

Tracheary cells, the ubiquitous constituents of 
xylem or wood, serve as channels for a relatively 
rapid movement of water from the subterranean, ab- 
sorbing rootlets to the aerial, transpiring leaves, and 
simultaneously impart a varying degree of rigidity 
and strength to parts of the plant in which they occur. 

1 Invitation paper, read in a symposium on “The Chemistry 


of Wood,” Cellulose Division, American Chemical Society, 
New York, September 6, 1951. 
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It is highly significant in this connection, however, that 
the two functions are to a considerable degree mutu- 
ally antagonistic, because certain structural features 
that enhance rapid conduction tend to weaken the cells 
and, conversely, others that strengthen them retard 
the movement of sap from eell to cell. 

Primitive forms of tracheary cells are more or less 
extensively elongated and lose their living contents at 
functional maturity—two morphological features that 
enhance longitudinal movement of water in the woody 
tissue. Strength and rigidity are provided by a ligni- 
fied secondary wall, formed internal to the original, 
delicate, primary wall, which alone is present through- 
out the earlier stages of cellular differentiation. The 
secondary wall inhibits a rapid movement of water 
from cell to cell and, therefore, must have holes or 
pits to facilitate such movement. The pit pairs of 
adjacent tracheary cells, in contrast to those of other 
forms of strengthening cells, are of a distinctive 
bordered form and are essentially an adaptation for 
exposing maximal areas of tenuous, unlignified, and 
relatively permeable primary wall without unduly en- 
larging the holes in the secondary wall. They have at- 
tracted much attention in botanical literature and are 
particularly significant in the preservative treatment 
of timber. 

It is evident, accordingly, that conduction is en- 
hanced in primitive forms of wood by increasing the 
number of bordered pits in the walls of the tracheary 
cells, but that the breaking strength of these elements 
is inversely proportional to the number of such pits 
per unit area. 

The volume of wood in early land plants is rela- 
tively low in most cases, but the bordered pits in the 
secondary walls of the tracheids are very numerous 
and closely crowded. The woody tissue is thus efficient 
in conduction but is comparatively weak. With in- 
creasing height of land plants, the problem of attain- 
ing an adequate equilibrium between water lost by the 
leaves and water supplied by the roots without losing 
mechanical strength in the stems became a critical one. 
The solutions of this problem attained by evolutionary 
experimentation during the development of the vast 
array of modern land plants are highly diversified and 
are significant from both theoretical and practical 
points of view. 

One means of strengthening the stem without re- 
ducing conduction in the wood is by the formation of 
cells with thick secondary walls in other tissues—e.g., 
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in the bast or the cortex. Since such additional 
strengthening elements are not actively concerned in 
the conduction of sap, their secondary walls may 
become very thick, and pits may be held to a minimum 
both as regards size and number. Among the flowering 
plants, bast fibers (closely associated with tracheary 
tissue in numerous independent strands) are particu- 
larly significant as strengthening elements in the 
monocotyledons—i.e., palms, yuceas, grasses, sedges, 
bamboos, ete——and provide a source of much in- 
dustrially important material. 

In the case of the gymnosperms, particularly the 
so-called evergreen or cone-bearing trees, an equilib- 
rium between transpiration, conduction, and strength 
is attained in a fundamentally different manner. Con- 
duction and strength in the stems and roots are simul- 
taneously enhanced by progressively increasing the 
volume of wood as the trees grow larger. This is ac- 
complished through the activity of a jacketing layer 
of meristematic tissue, the cambium, which forms new 
increments of wood each growing season. The tra- 
cheary cells of the laterally enlarging cylinder of wood 
vary more or less markedly in length, in cross-see- 
tional area, in thickness of their secondary walls, and 
in the number, size, and arrangement of the bordered 
pits in their radial surfaces. Certain of these struc- 
tural differences are evidently correlated with varia- 
tions in the equilibrium between transpiration, con- 
duction, and strength during the successive stages of 
enlargement of the tree. The most striking structural 
contrasts occur where cambial activity is intermittent 
—i.e., where the cambium is inactive during the winter 
or during a prolonged dry season. In such coniferous 
species, the tracheids formed during the early part 
of the growing season have a larger cross-sectional 
area and have thinner walls with larger and more 
numerous bordered pits, in contrast to the tracheary 
cells formed later in the growing season, which have 
smaller diameters, much thicker secondary walls, and 
a few rudimentary pits only. The weakness of the 
permeable early wood is obviously compensated by 
the markedly increased density and strength of the 
late wood. 

It is in the arborescent dicotyledons, or so-called 
broad-leaved trees, however, that division of labor 
among tracheary cells attains its highest level of spe- 
cialization. These are flowering plants, but, like the 
coniferous trees, they also have cambial activity. Be- 
cause of their broader leaves, they have comparatively 
high transpiration, and there is a complete series of 
successive evolutionary stages in the development of 
vessels—long, open, tubelike conducting passageways 
—from vertical series of apically contiguous tracheids, 
the essential structural change being the dissolution at 
functional maturity of the primary walls in the 
bordered pit pairs of the contiguous tracheary cells. 
Closely paralleling the development of these channels 
of accelerated conduction within the wood are con- 
comitant structural changes in the general residue of 
imperforate tracheids, leading to progressive accentu- 
ation of their mechanical function and to elimination 
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of their role in conduction. The end products of this 
trend of specialization have reduced diameters, thiek 
secondary walls, and small pits without borders. They 
resemble bast fibers rather than tracheary cells. In 
many cases, these so-called libriferm fibers of the 
wood retain their living contents at maturity and as- 
sume a storage function in addition to a mechanical 
one. 

The wood formed by the cambium in gymnosperms 
and dicotyledons is not composed solely of tracheary 
cells but contains varying proportions of parenchy- 
matous elements, which retain their living contents for 
many years in the mature sapwood. These living cells 
differ fundamentally in size, form, and structure from 
the tracheary ones. They may have a primary wall 
only, of varying thickness and degree of lignification, 
as in the cedars, cypresses, redwood, ete.; or they 
may have an additional lignified secondary wall, as in 
the spruces, larches, firs, and a majority of the broad- 
leaved trees. They function in the synthesis and stor- 
age of starch, fat, and many other organic substances. 
Those of the rays facilitate radial movements of water, 
sugars, and various elaborated compounds forward 
and backward between the bast and the wood. 


At this point, I anticipate considerable skepticism 
regarding the significance of such biological data in a 
symposium on the chemistry of wood. It is essential, 
however, that the biochemist and the biophysicist be 
fully cognizant of the variables in the material that 
they are attempting to analyze. Wood, particularly 
that formed in industrially significant quantity by 
cambial activity, is exceedingly complex and highly 
variable, as I have indicated, not only in different 
groups of land plants, but also within different parts 
of a single tree. Therefore, generalizations regarding 
the chemical composition or the physical structure 
of wood, or of its constituent cells, must be verified 
by the study of a wide range of material, to be valid 
and of general utility. Gross chemical analyses of 
wood have yielded information of great economic 
value, but it is becoming increasingly desirable to de- 
termine from what part of the wood each organic 
residue is obtained, its form and relationships when 
in situ, and the changes that it undergoes during re- 
moval. 

Fourteen years ago, in a symposium of this division 
held at Chapel Hill, North Carolina, I summarized 
evidence that had accumulated regarding the micro- 
scopic, and certain phases of the submicroscopic, com- 
position of the walls of plant cells. I shall not attempt 
at this time to review this evidence, since it has already 
been published in detail (1), but shall merely re- 
emphasize certain generalizations that were formu- 
lated at that time. 

In dealing with tracheary cells, as with bast and 
cortical fibers, stone cells, and the hairs of the cotton 
plant, one is concerned with two fundamentally dif- 
ferent types of cell walls. The cells of the cambium, 
as of the apical meristems and such of their deriva- 
tives as retain a capacity for growth and for increase 
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in volume, are characterized by having a wall that 
is capable of increasing in surface area and of under- 
going reversible changes in thickness. Tracheary cells 
and fibers that undergo various irreversible changes 
during their maturation and thus lose their potentiali- 
ties for growth and enlargement retain this original 
primary wall in a more or less modified condition, 
but form in addition a secondary wall of a supple- 
mentary strengthening character. The cellulosic matrix 
of both types of walls is composed, not of discrete 
particles, such as have frequently been hypothesized 
in the earlier literature, but of a coherent, continuous 
system of microfibrils. In the case of the secondary 
wall, where these fibrillar aggregates of chain mole- 
eules commonly are less than 500 A units in diameter, 
it is possible to make them visible under an ordinary 
microscope by carefully controlled swelling techniques 
and to study their configurations with considerable 
elarity of detail. It is no longer possible to brush them 
easually aside as artifacts, for their significance is 
now being verified by the electron microscope. 

In the secondary wall, in contrast to the tenuous 
primary one, the microfibrils are relatively compactly 
arranged parallel to one another in strongly preferred 
orientations. The tracheids formed by the eambium in 
both coniferous and dicotyledonous trees commonly 
have a three-layered secondary wall, the fibrils of the 
inner and outer layers—except in the borders of the 
pits—being transversely oriented or in helices of rela- 
tively low pitch, whereas those of the central layer are 
arranged longitudinally or in helices of comparatively 
steep pitch. The inner and outer layers are tenuous, 
and fluctuations in the thickness of the secondary wall 
are due primarily to variations in the width of the 
central layer. Deviations from this typical three-ply 
structure occur, however, in certain modified types of 
tracheary cells—e.g., in the tracheids of the so-called 
compression wood of conifers, in the members of 
highly specialized forms of vessels, and in the more 
fiberlike elements of certain dicotyledonous woods. 
Such deviations may consist of multiple layering re- 
sulting from repeatedly changing preferred orienta- 
tions, or from one or more discontinuities in the cellu- 
losic matrix that are due to the deposition of non- 
cellulosic layers. 

Within the secondary wall the microfibrils of aniso- 
tropic cellulose are not uniformly distributed through- 
out, but in the broader central layer, at least, they are 
aggregated in patterns of varying density or porosity 
—at times, in concentric lamellae resembling the 
diurnal ones of the cotton hair and, at others, in radial 
configurations of varying complexity. The interstices 
between the microfibrils form a continuous system of 
elongated microcapillaries oriented parallel to the 
microfibrils. Lignin is deposited within these micro- 
capillaries and, where it is abundant, forms a continu- 
ous system of anastomosing strands that persists as a 
coherent residue after chemical removal of the cellu- 
lose. Thus, the secondary wall of heavily lignified tra- 
cheary cells consists at maturity of two continuous 
interpenetrating systems of remarkably similar con- 
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figuration, one of cellulose and the other of lignin. 

The intensity of lignification varies not only in 
different groups and species of the land plants, but 
also in different cells of the same sample of wood and 
in different parts of the same cell. In general, the 
tracheids of coniferous woods and the vessel members 
of dicotyledonous ones—cells in which the conducting 
function is strongly emphasized—are heavily lignified, 
the tenuous primary wall, except in the membranes of 
the bordered pits, and the thin inner and outer layers 
of the secondary wall commonly being more intensely 
lignified than the central layer of the secondary wall. 
In contrast, the fiber tracheids and libriform fibers 
of dicotyledonous woods—cells in which the mechani- 
eal function is dominant—usually, but not invariably, 
are less intensely lignified, the difference being due 
largely to lighter lignification of the broad central 
layer of the secondary walls of these cells. It should 
be emphasized in passing that these diversified, in- 
ternal fluctuations in the lignification of wood are par- 
ticularly significant in the extraction of organic con- 
stituents by standardized chemical procedures and in 
the degradation of wood through the activity of fungi 
and bacteria. It should be mentioned that recent in- 
vestigations (2) of wood, where the hydrolysis of 
cellulose is gradual and without conspicuous swelling 
of the material, provide data of considerable signifi- 
eance in any summation of evidence regarding strue- 
ture and chemical behavior. 

Although we are gradually acquiring reliable infor- 
mation regarding the form and distribution of cellu- 
lose and lignin in wood, less progress is being made 
with other organic constituents, particularly the pectic 
compounds and hemicelluloses of various kinds. The 
unlignified primary walls of cells that are capable of 
growth and enlargement, such as the cambial initials 
and their tracheary derivatives during the earlier 
stages of their maturation, certainly contain, in addi- 
tion to cellulose, galactose, galacturonic acid, arabi- 
nose, and usually if not invariably, a relatively large 
proportion of protopectin. The intercellular substance 
between the primary walls of adjacent cells is com- 
posed, it is generally believed, of calcium pectate. 
There is considerable cumulative evidence that indi- 
cates that the polyuronides of the primary wall and 
of the intercellular substance are not replaced by 
lignin during the later stages of the development of 
wood, but persist in the mature tissue. It should be 
recognized in this connection that the volume of pri- 
mary walls and of the intercellular substance in 
mature wood is so slight in comparison with that of 
the secondary wall that, unless the latter wall con- 
tains pectic substances, the proportion of such sub- 
stances obtainable in gross analyses must be very low. 
Small yields of pectin can be obtained by careful 
analyses, at least from dicotyledonous woods. 

There is no conclusive evidence, except possibly in 
certain aberrant types of tracheary cells, of the 
physiological utilization of the series galactose, galac- 
turonie acid, and arabinose during the formation of 
the secondary wall. In many dicotyledonous woods 
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there is, on the contrary, a physiological state involv- 
ing glucose, glucuronic acid, and xylose. 

Cumulative evidence tends to indicate that the 
polyuronide hemicelluloses of the secondary wall are 
deposited in the microcapillaries in close association 
with lignin; that certain polyoses of Norman’s term- 
inology may occur at times in the cavities of cells, 
rather than in their walls, and that the cellulosans are 
intimately associated in some manner with the cellu- 
losic matrix; but the exact configurations of these 
substances, when in situ, are relatively obscure. 

In conclusion, I should comment upon the unsatis- 
factory state of available information regarding the 
biochemical reactions that occur in the cambium and 
during successive stages in the development of fully 
matured wood. 


There are six significant regions in the development 
of the woody cylinder of a tree. As seen in a cross 
section of a stem, these are in centripetal succession : 
(1) the eambial zone or region of cell multiplication, 
of the synthesis of protoplasm, and the formation of 
primary walls; (2) a zone of cell enlargement and in- 
crease in surface area of the primary walls; (3) a 
zone of maturation, involving in tracheary cells the 
formation and lignification of a secondary wall and 
culminating in the dissolution of their living contents; 
(4) a zone of fully matured sapwood containing, in 
addition to tracheary cells, living parenchymatous 
elements that function in the formation of many com- 
plex substances and in the storage of starch, fat, and 
other potential sources of food; (5) a zone of trans- 
formation of sapwood into heartwood, where diversi- 
fied substances formed by the expiring parenchy- 
matous cells saturate the wood; and (6) an inner core 
of heartwood, which contains no living cells and is 
chemically inert. 

Owing to strong industrial stimulation, chemical re- 
search has been focused largely upon the heartwood 
and upon sapwood, the living cells of which have died 
subsequent to the felling of the tree. Furthermore, 
there has been a tendency to concentrate upon the 
study of tracheary and fiberlike cells, and to overlook 
the significance of parenchymatous cells as sources 
of certain fractions of the organic substances obtained 
in chemical analyses of wood as a whole. Plant physi- 
ologists, in investigating the complex biochemical 
processes in living cells, have naturally been inclined 
to deal primarily with plants of relatively small size 
that can be more easily grown and studied under con- 
trolled experimental conditions. Thus, there is a seri- 
ous dearth of reliable information regarding the di- 
versified biochemical reactions that occur in the living 
cells of the cambium, of the two succeeding zones of 
tissue differentiation, and of the mature sapwood. It 
should be recognized, in addition, that there are in- 
herent difficulties, owing to spatial relations and cellu- 
lar configurations, in studying the biochemical activi- 
ties in these parts of a tree. 

Under normal conditions, organic substances essen- 
tial for cambial activity and the development of wood 
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are formed in the leaves and move downward in the 
bast. The mechanism of rapid movement in the phloem 
is obscure, and the subject has been the source of 
much recent controversy. That photosynthesis is not 
indispensable in the development of wood is indicated 
by the demonstrated possibility of growing plants in 
the dark, if they are provided with an adequate supply 
of sucrose (3). Tall, etiolated sunflower plants grown 
under these conditions form a relatively wide zone of 
lignified wood. There is a summation of evidence, how- 
ever, which indicates that in trees of northern en- 
vironments cambial activity is activated in the spring 
by a downward flow of auxin from the expanding 
buds. It should be possible by suitable modifications 
of experiments with etiolated plants—supported by 
comparable experimentation with green ones—to de- 
termine what substances can be formed by the cam- 
bium and its living derivatives, and which ones, if 
any, must be obtained at all times from other parts 
of the plant. 

Although much can be learned by such method- 
ologies as these concerning substances essential in the 
development of wood, the complexities of their bio- 
chemical utilization—for example, in the formation of 
cell walls—must ultimately be studied in the living 
cells themselves. It is in this connection that the 
spatial relations and cellular configurations referred 
to in a preceding paragraph become so significant. 
The cells of the cambium commonly fluctuate between 
4 and 8 microns in radial diameter. In slowly grow- 
ing trees, the cambium consists of a single cireum- 
ferential row of initials; i.e., it has a radial thickness 
of one cell, whereas in rapidly enlarging stems there 
may be two to three rows of actively dividing cells. 
In any case, the cambium of our common coniferous 
and broad-leaved trees usually does not exceed 24 
microns in thickness. The zone of cell enlargement and 
the succeeding stages in the maturation of the sap- 
wood may at times be considerably broader than this, 
but still are of relatively microscopic thickness. It is 
evident, accordingly, that there are inherent difficulties 
in removing part of any one of the successive layers 
and of studying it dissociated from adjacent layers. 
Thus, analyses of the cambium that have been reported 
in the literature actually are based upon a complex 
of cells, only a minor fraction of which are truly 
eambial. Similarly, so-called tissue cultures of the 
eambium are derived from complexes of living cells, 
which inelude, in addition to cambial initials, tissue 
cells that are known to be capable of dedifferentiation 
and of subsequent division. Furthermore, when parts 
of the cambium are removed from a tree and are 
grown in tissue cultures, the initials cease to function 
normally and become involved in the formation of 
callus, such as is formed in nature in the healing of 
injuries, in graft unions, and in the rooting of cut- 
tings. 

Such illustrations as these serve to emphasize the 
complexities and difficulties involved in studying the 
vital biochemical reactions that occur during successive 
stages in the development of wood. Thus far, progress 
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in elucidating them has been disappointingly slow, 
owing in considerable part to a concentration of effort 
in studying their end products in fully matured wood, 
rather than the developmental processes themselves. 
However, the growth of forests on nonagricultural 
lands is so significant to the future welfare of man as 
potential sources of diversified organic substances and 
of stored solar energy that a sustained and compre- 
hensive effort should now be made toward a better 
understanding of developmental processes in the for- 


mation of wood. To be successful such an effort must 
involve a much closer and broader integration of re- 
search in different scientific disciplines. 
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News and Notes 


Seminar on Social Processes in the Pacific 


Tue Australian National University sponsored a 
Jubilee Seminar on Social Processes in the Pacific 
August 27-29 in Canberra, with the Research School 
of Pacific Studies as host. Following the formal open- 
ing of the seminar by Douglas Copland, Raymond 
Firth, of the University of London, outlined the aims 
of the conference. It was not intended for the presen- 
tation of papers on original work or the discussion or 
formulation of research plans as such. Rather it was 
designed to discuss and define problems of social proc- 
ess in the Pacifie and to formulate hypotheses for 
further research. 

Four keynote papers were presented as points of 
departure for discussions. The first of these was given 
by Margaret Mead on “The Changing Structure of 
the Family and Higher Kin Units.” Dr. Mead noted 
that in the past anthropologists have focused their at- 
tention on the unique character of island groups and 
have tended to lose sight of the larger regularities, 
which transcend differences among culture areas such 
as Polynesia, Melanesia, ete. She suggested that a 
subject requiring study is the social organization of 
detribalized and deculturated natives. She further in- 
dicated that an investigation of native workers may 
reveal new forms of social organization based on kin 
patterns. The central question, Dr. Mead felt, was 
“How are old kin relationship patterns being used in 
newly created situations?” Future work in the Re- 
search School will involve the study of individual eul- 
tures under contact conditions. Dr. Mead concluded 
by pointing out that the Pacific is becoming an arena 
for clashing ideologies: 


It is possible that if adequate attention is given to the 
formal kinship patterns, in contrast to whatever new 
patterns of organization and allegiance are to be intro- 
duced, considerably greater integration of native charac- 
ter might be maintained, and some of the destructive ac- 
ecompaniments of culture contact prevented—for example, 
the extreme growth of anomie, and proletarianization and 
detribalization. 


A. P. Elkin, University of Sydney, explored the 
concepts of social process in the Pacific. In the process 


March 7, 1952 


of adaptation to changing environment, the task is to 
determine and isolate the factors involved. Elements 
concerned in the process are receptiveness toward out- 
side influences and inventiveness within the group; 
hostility, which strengthens the cohesion of a com- 
munity; isolationism in language, customs, values; the 
family, which is not strongly integrated within itself; 
larger kin groups. Examples of fatal attacks on the 
structure of society were cited in the usurpation of the 
aborigines’ land and, in Melanesia, absence for long 
periods at work of marriageable men. Contact and 
clash in the Pacific have resulted in a double life— 
on one side the natives express need for European 
benefits, whereas on the other there are conflict and 
hostility toward European influence. 

W. E. H. Stanner, Australian National University, 
described “The Economie Development of Pacific 
Peasant Peoples against their Social Background.” 
He listed six important basic factors affecting develop- 
ment in the South Pacific: relative poverty of physical 
resources; small and usually ill-distributed popula- 
tions; high incidence of disease, malnutrition, and 
illiteracy; primitive technological attainment; a prev- 
alent traditionalist ethos; social structures of fairly 
simple differentiation. At the more immediate level 
one has to deal with the factors of low average pro- 
duction per head, low real or monetary income per 
head, low rate of capital investment per head, and a 
high maldistribution of income. All Pacific territories 
also share in what Dr. Stanner termed “typical” dis- 
abilities of the “colonial” type of economy. Pacific 
economie prospects are not promising. Some island 
situations are clearly antipathetic toward develop- 
ment, some are anomalous and thus make prediction 
difficult if not impossible, and a few show some de- 
velopmental coherence. The developmental problem is 
to change the elements that have dominated the tradi- 
tional island economic systems so that expanding sys- 
tems can replace the characteristic island stationary 
systems. 


Unfortunately, the rate of population expansion over 


the next twenty years will probably be so high that the 
rate and scale of capital investment needed to maintain 
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existing standards will be higher than the administra- 
tively practicable rate. A realistic development policy for 
the Pacifie Islands entails direct external aid in the 
vicinity of £20-£30 millions annually. 


A. Grenfell Price, University of Adelaide, discussed 
“Geopolitical Transformation of the Pacifie and its 
Present Significance.” He presented a concise account 
of European expansion into the Pacific and suggested 
certain problems of human and historical geography 
that had developed. In concluding, Dr. Price outlined 
three fundamental problems: 


(1) The inereasing population in the Asiatic Pacific 
(and Indian Ocean) lands is allied with demands for 
better living conditions. This is probably the real strength 
of communism in Asia. Migration is no solution for popu- 
lation increments of the order involved and the outlook 
is gloomy. (2) Linked with the demographic problem is 
that of the destruction of resources through erosion and 
soil depletion. (3) Industrialization of Asian Pacific 
countries with great raw material and population re- 
sources, such as China, may lead to immediate population 
increases at an even greater rate than now prevails, and 
a repetition on a greater scale of the consequences of 
Japanese industrial expansion. On the other hand, indus- 
trialization has a positive part to play in assisting the 
intensification of agriculture, and the development of 
secondary industry may eventually assist in meeting 
population pressure. 


The fourth keynote paper was presented by J. W. 
Davidson, Australian National University, who spoke 
on “The Changing Political Role of Pacific Islands 
Peoples.” The scientific study of government in the 
Pacific Islands, he pointed out, is scarcely begun. 


For the present, research must continue to be pragmati- 
eally organized, with the aim of developing adequate 
concepts for the more systematic study of dependent 
government later on. The inadequacy of the theoretical 
background makes it of special importance that the study 
of problems of government should go hand in hand with 
the understanding of other fields of social action. 


Lively and profitable discussion followed the presen- 
tation of each paper. In summarizing the seminar, 
Chairman Firth noted that differences of opinion on 
principles and on stress had emerged, but that there 
had been general agreement on the importance of the 
problems arising from the subjects discussed. Espe- 
cially noteworthy had been the complete equality of 
expression as between theoretical scholars and area 
experts. The interdisciplinary nature of the conference 
had also been very valuable. 

Among the many points emerging during the semi- 
nar was the need felt for more data of a numerical 
kind for the greater use of quantitative factors in the 
analyses of social processes. There was also agreement 
on the need for more field study of small units to 
allow for closer comparison and the isolation of spe- 
cific variants. In the economic field, for instance, more 
careful study is needed of the resources of Pacific 
communities and the relation between these potenti- 
alities and what the populations themselves desire. 

On the invitation of the chairman, visitors at the 
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conference who represented various organizations in- 
terested in Pacific research commented on the activities 
of their respective organizations. A. P. Elkin spoke 
concerning the Australian National Research Council, 
the University of Sydney Research Committee and 
Department of Anthropology, and the Pacific Science 
Council of the Pacific Science Association; A. Capell, 
of the teaching of linguistics at the University of 
Sydney; E. Beaglehole, of the increasing awareness 
in New Zealand of the need for research, and of the 
Social Science Research Committee at Victoria Uni- 
versity College; J. Guiart, of the Institut francais 
d’oceanie; L. G. Hudson, of the Pacifie Science Coun- 
cil Secretariat and Pacifie Seience Association; C. 
Rowley, of the Australian School of Pacifie Adminis- 
tration; H. E. Maude, of the South Pacific Commis- 
sion; and Dr. Mead, of some publications and outlets 
for publication, including Human Organization pub- 
lished by the Society for Applied Anthropology. 


From Report of the Executive Secretary, Pacific 
Science Council Secretariat 


Scientists in the News 


J. B. Austin, director of research and chief of U. S. 
Steel’s Research Laboratory at Kearny, N. J., has 
been appointed a member of the Committee on Chem- 
ical Warfare of the Department of Defense Research 
and Development Board. Dr. Austin has served the 
committee as an alternate member to Randolph T. 
Major, who is now chairman. 


Hans A. Bethe and Harry A. Winne have been ap- 
pointed members of the Committee on Atomic Energy, 
Research and Development Board. Dr. Bethe, pro- 
fessor of physics at Cornell University, was chief of 
the theoretical physics division of the Los Alamos Sci- 
entifie Laboratory during 1943-46. Mr. Winne is vice 
president in charge of engineering policy, General 
Electric Company, Schenectady. 


P. V. Cardon will serve as director of the Graduate 
School of the U. S. Department of Agriculture during 
the absence of Lewis H. Rohrbaugh. O. B. Conaway, 
Jr., former assistant to the director, has been named 
assistant director. Dr. Cardon joined the Graduate 
School staff as assistant director on a part-time basis, 
Feb. 1, following his retirement as ARA administra- 
tor. He will fill the post of director while Dr. Rohr- 
baugh is on a two-year assignment as Point IV diree- 
tor for Iraq. 


William G. Carr has been named to succeed Willard 
E. Givens as executive secretary of the National Edu- 
eation Association. Dr. Givens will retire Aug. 1 after 
17 years of service. Dr. Carr has been associate secre- 
tary of the NEA since 1940, and secretary of the Edu- 
cational Policies Commission of the NEA and of the 
American Association of School Administrators since 


1936. 
The 1952 award of the Commercial Chemical De- 
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velopment Association will be given to John P. Coe, 
vice president and general manager of the Naugatuck 
chemical division of the United States Rubber Com- 
pany. The award is presented annually to the person 
in the chemical and chemical process industries who 
has performed outstanding service and work in com- 
mercial chemical development. 


A policy dispute in the Veterans Administration has 
prompted the resignation of E. H. Cushing as assistant 
chief medical director. Vice Admiral Joel T. Boone, 
VA medical chief, expressed surprise at Dr. Cushing’s 
resignation because only last September the doctor 
accepted a four-year reappointment as head of the 
medical research and education programs. Dr. Boone 
named George Marshall Lyon to replace Dr. Cushing. 
Dr. Lyon has directed the agency’s radioisotope re- 
search program. 


The Mathewson Gold Medal was awarded by the 
American Institute of Mining and Metallurgical Engi- 
neers to three laboratory employees in General Elee- 
tric Company’s Transformer and Allied Products 
Division and to one former employee for outstanding 
achievement in the field of metallurgy. Recipients 
were Cecil G. Dunn, Franklin W. Daniels, and Michael 
J. Bolton, of GE’s Laboratory Engineering Depart- 
ment, Pittsfield, Mass., and Fabian Lionetti, who is 
currently a biochemistry instructor at the Boston Uni- 
versity School of Medicine. The Mathewson Medal is 
awarded for the paper or series of closely related 
papers with at least one common author, which repre- 
sents the most notable contribution to metallurgical 
science in the three-year period preceding the award. 
This year’s winners discovered some of the factors 
that control the growth of erystals in metals, and their 
findings are especially useful in transformer manu- 
facture, where the magnetic properties of steel used 
in transformer core structures depend entirely upon 
the growth of a certain kind of erystal during heat 
treatment. 


Henry C. Falk, director of gynecology and obstet- 
rics, Beth Israel Hospital, and clinical professor of 
gynecology, New York University Graduate School of 
Medicine, is in Israel making a six-week tour of the 
hospitals run by Hadassah, women’s Zionist organiza- 
tion. Dr. Falk has been invited by the Medical Ad- 
visory Board of the Hebrew University-Hadassah 
Medical School to demonstrate certain types of gyn- 
ecological surgery and to lecture to the Jerusalem 
Medical Society on pelvic inflammatory diseases. He 
will also demonstrate surgical techniques at govern- 
ment and other private hospitals in Israel. 


Sinai Hospital of Baltimore will have Harry Gordon 
as full-time chief of staff in pediatrics. In accordance 
with a joint agreement recently entered into between 
Sinai and the Johns Hopkins medical institutions, Dr. 
Gordon was also appointed an associate professor in 
pediatrics at the Johns Hopkins Medical School and 
pediatrician on the staff of the Hopkins Hospital. Dr. 
Gordon resigned as professor of pediatrics at the Uni- 
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versity of Colorado School of Medicine and as pedia- 
trician-in-chief at the Colorado General and Denver 
General hospitals to aecept the Sinai appointment. 


R. I. Higgins, of the British Cast Iron Research 
Association, is replacing C. Wainwright as metallurgi- 
eal liaison officer at the United Kingdom Scientifie 
Office, Washington, D. C. Mr. Wainwright has re- 
turned to England to resume his work at the National 
Physical Laboratory, Teddington. 


Ferdinand Jehle, formerly with the Hoffman Spe- 
cialty Company, is now secretary to the Indiana State 
Board of Registration for Professional Engineers and 
Land Surveyors at Indianapolis. 


J. Wallace Joyce, deputy science adviser, Depart- 
ment of State, represented the U. 8. government as an 
observer at the British Commonwealth Scientifie Offi- 
cial Conference in Canberra and Melbourne, Australia. 
Primary purpose of the conference was to enable offi- 
cial scientists of the British Commonwealth countries 
to consider ways and means of ensuring the fullest 
possible collaboration among the government scientific 
organizations of the Commonwealth. It was antieci- 
pated that a U. 8. observer might facilitate closer and 
more extensive liaison between American and Com- 
monwealth scientists. Items considered included the 
development of scientific liaison offices, scientifie rep- 
resentation abroad, methods of Commonwealth col- 
laboration in science, relations with international or- 
ganizations, and information and abstracting services. 


W. McNeil Lowry, chief Washington correspondent 
for the Cox newspaper chain, has been appointed as- 
sociate director of the International Press Institute. 
In his new post he will be directly concerned with re- 
seareh studies of the institute, which has its head- 
quarters in Zurich. He will also edit the institute’s 
monthly bulletin, J. P. I. Report. The institute, whose 
secretariat is supported by grants from the Ford and 
Rockefeller foundations (Scrence, 114, 249 [1951]}), 
is an organization of editors from the free countries of 
the world dedicated to the preservation and strengthen- 
ing of the free press and to inquiry into problems of 
international journalism. 


Malcolm S. McIlroy will be appointed assistant 
dean of the College of Engineering at Cornell, follow- 
ing the retirement of Assistant Deans Walter L. Con- 
well and Robert F. Chamberlain this summer. He will 
continue in his present capacity as assistant director 
of the School of Electrical Engineering until July 1. 


T. C. Schneirla, curator, Department of Animal 
Behavior, American Museum of Natural History, and 
a group of three assistants are spending five months in 
the Canal Zone Biological Area, Barro Colorado 
Island. It is anticipated that the present expedition 
will conclude a 20-year project on the ecology and 
behavior of army ants of the genus Eciton. Accom- 
panying Dr. Schneirla are William B. Jackson, of 
Johns Hopkins; Carl Rettenmeyer, of Swarthmore; 
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and R. Elwood Logan, American Museum photo- 
grapher. 


Kai Siegbahn has recently been appointed pro- 
fessor of physics at the Royal Institute of Technology 
(Kingl. Tekniska Hogskélan), Stockholm. There are 
now two professorships in physics at the institute, 
with Guomund Borelius, a solid-state physicist, oecupy- 
ing the other chair. It is expected that Dr. Siegbahn 
will continue to work closely with scientists at the 
Nobel Institute for Physics, where he has been for 
a number of years. 


Samuel S. Stratton, president of Middlebury College, 
has been appointed director of Point IV technical 
assistance for Saudi Arabia. 


Starr Thayer, a cathodic protection consultant of 
Houston, and Earl A. Gulbransen, advisory engineer 
to Westinghouse Research Laboratories, East Pitts- 
burgh, Pa., have been designated to receive the annual 
Frank Newman Speller and Willis Rodney Whitney 
awards from the National Association of Corrosion 
Engineers. The awards will be presented Mar. 13 
during the eighth annual Conference and Exhibition 
at Galveston. The Speller Award is given for achieve- 
ment in corrosion engineering, and the Whitney 
Award for achievement in corrosion science. 


George Wald, of the Biological Laboratory of Har- 
vard University, will discuss “The Molecular Basis 
of Vision” (cf. Scrence, 113, 287 [1951]; 115, 60 
{1952]) as a Sigma Xi national lecturer at a number 
of colleges and universities. His itinerary will take 
him from Illinois to California and back via the South- 
west to Kansas and Missouri. 


J. Alexander Webb, of Pitman, N. J., vice president 
of Abbotts Dairies of Philadelphia, has received the 
annual award of merit of the New Jersey milk in- 
dustry in connection with Farmers Week. In making 
the presentation. William J. Russell, president of the 
New Jersey Milk Industry Association, praised Dr. 
Webb’s contributions in reducing dairy herd tuber- 
culosis and seeking solutions of the industry’s prob- 
lems. 


Lewis G. Weeks, chief research geologist of the 
Standard Oil Company (N. J.) and vice president 
of the American Association of Petroleum Geologists, 
gave three talks on phases of “Basin Development 
and Oil Occurrence,” at Maracaibo, Caripito, and 
Caracas, in the course of a recent trip to Venezuela. 


W. Barry Wood, Jr., Busch professor of medicine 
at Washington University, recently served as the 
physician-in-chief pro tempore at the Peter Bent 
Brigham Hospital, Boston. 


O. L. Zangwill, of the Institute of Experimental 
Psychology, Oxford, has been appointed to succeed 
Frederic C. Bartlett as professor of experimental 
psychology, University of Cambridge. 
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In Better School Design, a nation-wide contest spon- 
sored by The School Executive, five schools received 
top honors, four received special citations for out- 
standing merit, and 15 others honorable mention. The 
top five were the New Bangor (Me.) Elementary 
School; Mira Vista Elementary School, San Fran- 
cisco; the Lido Beach School, Long Beach, N. Y.; the 
Rosedale Road School, Yonkers, N. Y.; and the Will 
Rogers School, Stillwater, Okla. In a second contest 
sponsored by the same journal, five schools were 
chosen winners in a Competition for Community Im- 
provement, and five others were accorded honorable 
mention. 


Harvard University, aided by a three-year grant 
from the Fund for the Advancement of Education 
(Ford Foundation), will begin a program of training 
for elementary and secondary school teachers in co- 
operation with 20 other Eastern colleges. Fellow- 
ships will be offered graduate students for a year 
of study at Harvard leading to the M.E. or the M.A. 
in teaching. The Ford Foundation is supporting the 
program with $45,000 per year for fellowships ‘and 
$33,000 per year for costs of instruction and adminis- 
tration. Most educators agree that the project should 
stimulate able undergraduates to take up careers in 
teaching in the elementary and secondary schools, thus 
relieving the serious shortage of competent teachers. 


The University of Illinois College of Education will 
offer for the first time a summer workshop for 
specialists in elementary education (June 23-July 19), 
which will carry one unit of graduate credit. Prob- 
lems of administration, curriculum, supervision, public 
relations, and in-service training will be studied 
under the supervision of Fred P. Barnes, J. Harlan 
Shores, and Edwin H. Reeder (Illinois) ; H. M. Barr 
(Portland, Ore., director of research in the public 
schools); and O. M. Chute (Evanston, IIl., super- 
intendent of grade schools). Professor Reeder will 
be chairman of the workshop. 


A Rheumatoid Arthritis Rehabilitation Project at 
the New York City Goldwater Memorial Hospital, 
under the direction of Edward W. Lowman, will seek 
to determine the effect of cortisone therapy in con- 
junction with intensive rehabilitation procedures on 
severely disabled patients. Fifty patients, residents 
of New York City, and meeting a variety of other 
conditions, will be admitted in 1952 and in 1953. 


At the Texas Medical Center, Houston, M. D. An- 
derson Hospital for Cancer Research will hold its 
sixth annual “Symposium on Fundamental Cancer 
Research” Apr. 25-26. During the same period a Can- 
cer Pathology and Radiology Conference on “Tumors 
and other Diseases of Bone” will be held. The South 
Central Section of the College of American Patholo- 
gists will participate in both meetings. The third 
Bertner Foundation Lecture and Award will be fea- 
tures of a banquet in the Hotel Shamrock Apr. 25. 
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Grants and Fellowships 


The Alumni Fund of Michigan State College is offer- 
ing seven predoctoral fellowships ($800-$1200) and 
one postdoctoral fellowship ($300) to qualified candi- 
dates in any field of research for which Michigan 
State has the appropriate facilities. Inquiries should 
be addressed to the dean of the School of Graduate 
Studies. Completed applications must be received be- 
fore May 1. 


The National Science Foundation has approved 28 
research grants, totaling $410,000, in the biological 
sciences. Grants ranged in amount from $780 (Uni- 
versity of Minnesota, investigation of coal ball floras) 
to $50,000 (University of California, Berkeley, study 
of polygenie variability). The foundation will also 
support the operating expenses of the Pacifie Science 
Board for two years ($24,000). The total allocation 
represents slightly less than 40 per cent of the funds 
available to the foundation for support of basic re- 
search for the current fiscal year. Additional pro- 
posals are being evaluated. 


For the fiseal year beginning Apr. 1, the National 
Tuberculosis Association has approved 25 grants to 
aid research in the bacteriology and chemistry of the 
tubercle bacillus, anatomy and physiology of the lung, 
pathology and immunology of tuberculosis, experi- 
mental chemotherapy, clinical treatment of tubercu- 
losis, and epidemiology of tuberculosis and related 
diseases. Eleven research and teaching fellowships 
were approved. 


Applications for Helen Gates Putnam Fellowships 
in the Graduate Division of Conservation at Vassar 
will be accepted by the Plant Science Department 
until Apr. 1. The fellowships provide tuition and a 
stipend of $1200 in return for part-time assistance in 
the department. 


The A. H. Robins Co., Inc., of Richmond, Va., has 
underwritten a project at the Sperry Gyroscope Co. 
designed to investigate the medical relief of common 
pains of oceupational origin. Initially 100 patients 
will be treated, after which the investigation may be 
extended. 


The Alexander and Margaret Steward Fund has 
awarded grants totaling $45,184 to George Washing- 
ton University for home care of cancer patients and 
to evaluate methods for treating cancer patients who 
are beyond help by routine surgical or x-ray therapy. 
Both grants will continue projects previously sup- 
ported by the fund in the Cancer Clinic, under the 
direction of Calvin T. Klopp. 


Vernay Laboratory, Inc., has established a one-year 
postdoctoral fellowship at Antioch College for re- 
search into the methods of synthesizing certain organic 
compounds containing silicon or fluorine. Clark Gage, 
of Yellow Springs, has been appointed to the fellow- 
ship for 1952 and will work under the direction of 
James Corwin. 
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Meetings and Elections 


The American Association of Petroleum Geologists, 
meeting in Los Angeles Mar. 24-27, will install Mor- 
gan J. Davis, vice president and director in charge of 
exploration for Humble Oil and Refining, as presi- 
dent. Other 1952-53 officers include John G. Bartram, 
vice president; Robert H. Dott, re-elected secretary- 
treasurer; and Kenneth K. Landes, re-elected editor. 


Syracuse University and the Bureau of Nutrition, 
New York State Department of Health, will eo-spon- 
sor a Community Nutrition Institute June 16-28, 
planned for nutritionists, physicians, public health 
nurses, social workers, dentists, clinical dietitians, 
teachers of nutrition, and public health educators. 
Applications should be sent to Anne Bourquin, Col- 
lege of Home Economies, Syracuse University. 


An Educational Television Programs Institute, a 
five-day seminar for approximately 60 college presi- 
dents and school superintendents, will be held at Penn- 
sylvania State College Apr. 21-26. Milton S. Eisen- 
hower is chairman of the Institute Committee, which 
consists of Armand L. Hunter, Ralph Steetle, Theo- 
dore M. Hesburgh, Francis Keppel, Mark C. Schin- 
nerer, George E. Probst, and Arthur S. Adams. Car- 
roll V. Newsom will direct the seminar, which is being 
underwritten by the Fund for Adult Education. 


The first International Congress of Dietetics will be 
held July 7-11 in the Royal Tropical Institute, Am- 
sterdam. Details wi!l be furnished by Diane J. Ten 
Haaf, general secretary of the Executive Committee, 
13 Pomonaplein, The Hague. 


An International Symposium on Problems of Desert 
Research will be held in Jerusalem May 7-14. W. C. 
Lowdermilk, of the U. S. Department of Agriculture, 
will preside over the sessions. Other representatives 
from the U. S. will inelude J. B. Leighley, C. W. 
Thwaite, P. Meigs, and F. W. Went. 


The Pan-American Convention of Gastroenterology 
will be held in Mexico City May 11-17. At the same 
time the Mexican Gastroenterological Association will 
hold its first national congress. Ramén Flores Lépez, 
Oficina de Ensefianza e Investigacién, Hospital Gen- 
eral, Mexico 9, D. F., will supply details as to the pro- 
gram, for which papers are invited. 


A Symposium on Tropical Medicine was held re- 
cently at Norwich, N. Y., under the auspices of 
Jaton Laboratories. J. M. Amberson, B. A. Cole, L. 
Hellerman, M. Natt, and A. Packchanian discussed 
the antimicrobial nitrofurans, a new chemotherapeutic 
means of treating tropical diseases. 


The Western Society of Naturalists, meeting at Po- 
mona College, elected the following officers for 1952: 
president, Arthur W. Martin; vice president, Martin 
W. Johnson; treasurer, Eugene N. Kozloff; member- 
at-large, Executive Committee, Philip A. Munz; and 
secretary, Garrett Hardin. 
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Technical Papers 


Time Course of Fixation of N, by 
Excised Soybean Nodules* 


M. H. Aprison and R. H. Burris 


Department of Biochemistry, College of Agriculture, 
University of Wisconsin, Madison 


Experimental difficulties have been encountered by 
those seeking to demonstrate fixation of N, by excised 
nodules of leguminous plants. The earlier reports, re- 
viewed by Wilson (1), and Allison, Hoover, and 
Minor (2), were based on gasometric analysis or 
analysis of nitrogen by the Kjeldahl method. As 
neither technique is particularly sensitive, the nodules 
were kept for relatively long periods before analysis; 
the possibility of fixation of N, by nonsymbiotic bac- 
teria during such extended incubation could not be 
excluded. Much more sensitive and specific tests for 
fixation can be made with N,?° as a tracer, but even 
such tests have been erratic, and the suspicion of fix- 
ation by contaminating organisms has remained (3). 

Lincoln soybeans inoculated with Rhizobium japon- 
icum were planted in the field and grown until nodules 
3-5 mm in diameter were formed. The plants fixed N, 
vigorously, and the interior of the nodules was red 
with hemoprotein. Intact plants with the soil undis- 
turbed around their roots were brought to the labora- 
tory. The soil was dislodged from a few plants at a 
time, and their nodules were quickly removed and 
placed in Warburg flasks containing 0.5 ml of water. 
The flasks were attached to Warburg manometers, and 
2 manometers at a time were quickly evacuated (4), 
flushed twice with He, and then filled with a mixture 
of 65% He, 20% O., 5% CO., and 10% N,; the N, 
had approximately 20 atom % N* excess. Three to 5 
min elapsed from the time the nodules were removed 
from the plant until they were gassed with N,'5. The 
flasks were shaken in a bath at 20° C, and pairs of 
flasks were removed at intervals. The nodules were 
ground immediately in a glass mortar with a few ml 
of 3 N HCl, centrifuged, and then washed with water 
by centrifugation. The combined extract and washings 
were subjected to Kjeldahl digestion, and the in- 
soluble residue of the nodules was discarded. The am- 
monia in the digest was converted to N, and was 
analyzed for N'* with a mass spectrometer. 

The data from 4 experiments, including 34 indi- 
vidual determinations, are summarized in Fig. 1; the 
values plotted are the averages of all the determina- 
tions at each time interval. Fixation of N, was ob- 
tained consistently, for only 1 sample (20-min har- 
vest) had less than 0.05 atom % N? excess. There was 


1 Published with the approval of the director of the Wis- 
consin Agricultural Experiment Station. Supported in part 
by a grant from the Rockefeller Foundation. The Consoll- 
dated-Nier mass spectrometer employed was a gift to the 
Graduate School from the Thomas Brittingham Trust Fund. 
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Fic. 1, Fixation of N, into the soluble portion of soybean 
root nodules. Averages from all determinations are plotted. 
The vertical lines represent the standard deviation in the 
analytical results ; the number of samples at each time inter- 
val is given at the base of these lines. 


considerable variation among samples, as emphasis 
was placed on speed of treatment rather than on 
selection of nodules for uniformity; however, the 
averages define a smooth curve when fixation is plotted 
against time (Fig. 1). After 6 hr the fixation was less 
than twice that at 1 hr. The decrease in rate of fix- 
ation of N, with time suggests that an intermediate 
necessary in the fixation process was being depleted 
or that a necessary enzyme was being inactivated. In 
limited trials, the addition of 0.01 M solutions of 
neutralized (pH 6.2) a-ketoglutaric, oxalacetic, citric, 
acetic, succinic, or malic acids did not support fixation 
appreciably different from that observed with water 
only. 

That the observed uptake of N*® was not the result 
of fixation by contamination organisms is attested 
by the speed of the fixation. More important, the rate 
of fixation decreased with time, whereas one would 
anticipate that fixation by contaminating agents 
should remain linear or increase with time. 

The consistent fixation of N,'° observed in these 
trials is attributed to: (a) the use of field-grown 
plants which usually fix N, more vigorously than those 
grown jn the greenhouse; (b) the rapid exposure of 
the nodules to N,?° after excision; (c) the analysis of 
only the soluble portion of the nodules. With condi- 
tions defined for obtaining consistent fixation, tests 
can be performed on the symbiotic N,-fixing system 
without the difficulties attending the use of intact 
plants. Problems concerned with the nature of the 
materials supplied the nodule by the plant, and the 
influence of temperature, pH, pO,, and pN, on fixation 
are all open to a simplified experimental approach. 
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A Saliva Test for Prenatal 
Sex Determination 


Gustav Wm. Rapp and Garwood C. Richardson 


Department of Biochemistry, 
Loyola University School of Dentistry, 
and 30 N. Michigan Ave., Chicago, Illinois 


During the course of investigating some of the 
many ramifications of the Richardson Pregnancy Test 
(1) two rather interesting observations were made. 
The Richardson test depends upon the presence of 
free estrone, in contrast to bound or modified estrone 
or similar 17-ketosteroids in the female urine. This 
level of free estrone substances rises sharply soon 
after conception, the test being positive in as little 
as 2 weeks after conception, sometimes even before the 
first missed menstrual period. We were naturally in- 
terested in determining whether the free estrone level 
rose in other body fluids. Blood and urine have already 
been mentioned in Richardson’s original article. We 
investigated such fluids as saliva, tears, and perspira- 
tion. The studies upon saliva yielded the results that 
are the subject of this report. 

It was noted early in the study that in only some of 
the women who were in their sixth or seventh month 
of pregnancy did the Richardson test prove positive 
when the saliva was tested. In each of these cases, 
however, the test was positive on the urine. The appar- 
ent answer to the problem was forthcoming only after 
the delivery of the child. In nearly every case, the 
positive tests were associated with a male child, and 
most of the negative tests were associated with a fe- 
male child. A detailed study followed. The results are 
presented in Table 1. 


TABLE 1 


RELATION BETWEEN SEx OF CHILD AND REACTION OF THE 
Moruer’s SALIVA TO THE RiCHARDSON TEST 


Positive Negative 
Males 218 3 
Females 7 148 


The precise nature of the substance responsible for 
the positive test is not known. It is believed that some 
androgenic substance is being identified, since, whereas 
a nongravid female normally yields a negative test, 
after the injection of testosterone or androsterone a 
strongly positive reaction results. The male saliva, 
spermatic fluid, and blood serum are all strong posi- 
tive reactors. 

The selective excretion of certain blood constituents 
through the salivary gland is well known. These find- 
ings illustrate a rather delicate selectivity of female 
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salivary glands in their capacity to screen out certain 
female-associated hormones, but to allow certain male- 
associated ones to pass into the salivary fluid. 

A detailed report of this project will be published 
in suitable medical journals. Because of their obvious 
practical nature, these findings are preliminarily re- 
ported here to allow early verification by others. 
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Influence of Cobalt on Reproduction 
of Mice and Rats 


Werner G. Jaffé 


Instituto Nacional de Nutricién, Caracas, Venezuela 


Reproduction studies with mice and rats kept on 
whole plant rations have been in progress in this 
laboratory for several years. In the first experiments, 
poor reproduction performance was observed (1), but 
later much more satisfactory results were obtained 
with a slightly modified diet (2). The only difference 
in the composition of the diets was that the salt mix- 
ture supplement used originally did not contain cobalt, 
whereas in the later experiments 0.2% CoCl, was 
added to the salt complement. Because of the apparent 
influence of this small amount of dietary Co on re- 
production, the present study was undertaken. 

The rats used were of the Sprague-Dawley strain, 
raised in our laboratory; the mice were of the same 
albino strain used in the previous experiments. The 
rats had been kept on a whole plant ration for at 
least 3 generations prior to the start of the present ex- 
periments, and the mice for at least 5 generations. 
The animals were kept on the basal ration in common 
cages until females became pregnant. These were put 
in single screen-bottomed cages and given the respec- 
tive experimental diets and water ad lib. Litters were 
reduced by random selection to 6 and weaned at the 
age of 28 days. 

The composition of the basal diet was: solvent- 
extracted soybean meal, 46; cornmeal, 46; sesame oil 
containing 0.2% pereomorphum oil and 0.2% wheat 
germ oil, 5; salt mixture II USP, 2; thiamine, 0.3 mg; 
riboflavin, 0.3 mg; calcium pantothenate, 2 mg; pyri- 
doxin, 0.2 mg; choline hydrocloride, 100 mg; _nico- 
tinie acid, 2 mg; folic acid, 0.025 mg; biotin, 0.01 mg; 
inositol, 10 mg; PABA, 25 mg. The diet has been 
analyzed by microbiological methods and found to 
contain about 0.5 ug/100 g of vitamin B,, activity 
(2). Cobalt was supplied in the diet by adding 0.2% 
CoCl, to the salt mixture, or in the drinking water 
in a concentration of 0.2 mg% of CoCl,; when cobalt 
was injected, a 0.1% solution of CoCl, in physiologi- 
eal saline solution was used, of which 0.2 ml was in- 
jected in each female 2-6 days prior to giving birth. 
A total of 130 litters of mice and 64 litters of rats 
was used in the present study. 


ot 


TABLE 1 


REPRODUCTION oF MICE, KEPT ON A SOYRBEAN-CORN RATION FOR SEVERAL GENERATIONS 
WITH AND WITHOUT COBALT OR VITAMIN B,, SUPPLEMENTS 


No. No. young ‘ Wt of t Wt change 
Group Supplements litters litters weaned/ of mothers 
born dead litters (+8.E..n) 
here (+8.E.n) 
1 (Control) None 42 11 3.4 11.5 + 0.377 —1.3 + 0.341 
2 4 mg% CoCl, 20 1 4.77 11.9 + 0.482 + 0.7 + 0.459 
3 0.2 mg% CoCl, in the 
drinking water 28 4 4.57 11.7 + 0.327 0 +0.408* 
4 0.2 mg CoCl, injected i.p. 21 5 3.0 11.4 + 0.375 — 0.4 + 0.650 
5 4 ug% Vitamin B,, 19 2 5.07 15.2 + 0.3647 — 0.5 + 0.534 


* S.E.m = Standard error of mean. 


The effect of cobalt on the reproduction of mice 
was studied in 4 series (Table 1). In the control group 
receiving the soybean-corn ration without added 
CoCl,, the number of young weaned /litter born was 
3.4. With the addition of 4 mg% CoCl, to the diet, 
the ratio of young weaned/litter born was 4.7. When 
the drinking water contained 0.2 mg% CoCl,, the 
survival of the young was practically equal to the 
group receiving the Co supplement in the diet. In- 
traperitoneal injection of a single dose of 0.2 mg of 
CoCl, into the mother before giving birth did not 
significantly improve the survival of the young in 
comparison with the control group. Performance of 
the group receiving vitamin B,, in the diet was 
markedly better than that observed with the Co- 
supplemented diets. 

The results obtained with rats (Table 2) were simi- 
lar to those observed with mice. Only 1.4 young sur- 
vived the 4-weeks weaning age out of each litter born 
on the diet without added Co, whereas on the Co- 
supplemented diet 1.75 survived, on the average. 
When Co was added to the drinking water, the 
corresponding value was 2.9. The mean weights of the 
young at the age of 28 days were 35, 54, and 55 g, 
respectively. The group receiving the CoCl, in the 
drinking water did as well as a group receiving the 
corn-soybean diet supplemented with 40 ug/kg of 
vitaniin B,,. The supplementation also caused a sig- 
nificant weight gain of the mothers during the suck- 
ling period. 

The difference between the numbers of litters dead 


+ Difference from control lot significant at 5% level. 


in the control series and in those receiving a supple- 
mented diet was never significant. This may be due 
to the fact that the feeding of the supplement was 
started only a few days before the birth of the litters. 

The results of these experiments indicate that cobalt 
is of definite benefit for the reproduction of both mice 
and rats when they are kept on a whole plant ration 
low in vitamin B,,. The amount of Co present in the 
diet was not determined. The daily amount of Co de- 
rived from the supplement would be approximately 
0.4 mg in the diet and 0.02 mg in the drinking water, 
respectively, for the adult female rats. Underwood (3) 
observed no improved growth in rats ingesting only 
0.4 ug/day of Co when the diet was supplemented 
with this mineral. It has been concluded, therefore, 
that the normal need of the rat, if any, would not be 
higher than 0.4 ug/day of Co for growth. Our un- 
supplemented diet probably provided not less than 
this amount. 

Lately it has been shown that Co forms part of the 
molecule of vitamin B,, (4) and that the addition of 
its salts to the culture medium stimulates the micro- 
biological synthesis of this vitamin (5). It therefore 
seems possible that a stimulation of the intestinal 
synthesis of vitamin B,, is a likely explanation for 
the results described in this study. The fact that Co 
administered parenterally had no significant effect 
lends weight to this explanation, although the effect 
of prolonged and repeated administration of smaller 
doses of parenterally administered Co should be 
studied. It is known that ruminants have a dietary 


TABLE 2 


REPRODUCTION or RATS, Kept ON A SOYBEAN-CORN RATION FOR SEVERAL GENERATIONS 
WITH AND WITHOUT COBALT OR VITAMIN B,, SUPPLEMENTS 


No. 
No. No. youn Wt of Wt change 
Group Supplements litters litters weaned/ 8 de at of mothers 
born dead litters ays (+8.E..,,) 
hove (+8.E.,,) 
1 (Control) None 18 1l 1.4 35 + 1.776 0+ 6.99 
2 4 mg% CoCl, 12 8 1.75 54+4.350T 16 + 2.357 
3 0.2 mg% CoCl, in the 
drinking water 21 9 2.9T 55 + 3.580T 11+ 2.40 
4 4 ug% Vitamin B,, 13 3.2T 59 + 5.2337 24 + 4.677 


* S.E.m = Standard error of mean. 
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+ Difference from control lot significant at 5% level. 
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need for cobalt, the relation of which to the internal 
microbiological synthesis of vitamin B,, is still not 
clear (6). Klosterman et al. (7) have found that Co 
stimulates the growth of pigs fed a soybean-corn 
ration, whereas in a recent report (8) Co has been 
stated to be ineffective in speeding the growth of rats 
fed a diet low in vitamin B,, and containing iodized 
easein. The different techniques used in this study and 
in our experiments make a comparison of the results 
difficult, but it seems possible that the effectiveness of 
Co supplements depends on the special microbiological 
flora prevalent in the experimental animals. 

It should be kept in mind that a considerable part 
of the human population subsists on diets very poor 
in animal products and therefore probably low in 
vitamin B,,. In these people the possible dietary need 
for cobalt should be considered. 
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The Szilard-Chalmers Process in 
Solid Phosphorus Salts 


A. H. W. Aten, Jr., H. van der Straaten, 
and P. C. Riesebos* 


Institute for Nuclear Research, 
Amsterdam, The Netherlands 


The formation of electron-pair bonds is well known 
in organic systems where a nucleus has a high kinetic 
energy as a result of a nuclear reaction. In inorganic 
compounds processes of this type are more difficult to 
recognize, as it is often possible to explain the forma- 
tion of polyatomic ions as a result of secondary re- 
actions (1). For this reason the formation of radio- 
active pyrophosphates in different phosphorus salts 
under neutron irradiation may be of some interest, as 
pyrophosphate formation does not take place in dilute 
aqueous solutions. 

The solids listed in Table 1 were exposed to slow 
neutrons. The materials were dissolved in water con- 
taining pyrophosphate, orthophosphate, phosphite, 
and hypophosphite ions and the pyrophosphate was 
precipitated as zine pyrophosphate or as cadmium 
pyrophosphate. From the figures in Table 1 it is evi- 
dent that the analytical technique has very little influ- 
ence on the results obtained. The determination of the 


1 We are glad to express our gratitude to the Nederlandse 
Organisatie voor Zuiver Wetenschappelijk Onderzoek and to 
the Stichting voor Fundamenteel Onderzoek der Materie for 
their support of this investigation. We also wish to thank 
the personnel of the Philips’ cyclotron, who kindly performed 
the necessary irradiations. 
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TABLE 1 
Fraction of total activity 
found in 
irradiated 4. +a +638 
388 5 88 £8 
Na,P.0,; + 10 H,O Zn 0.36 043 0.19 0.02 
Cd 35 43 20 02 
Na,P.0, Zn ll A7 .28 13 
Cd 10 48 32 10 
Na,HPO, - 2 H,O Zn 22 18 51 .08 
Cd 22 18 52 06 
Na,HPO, Zn .20 25 46 
Cd 26 22 46 05 
Na,HPO, 5 H,O Zn 07 77 06 


Cd 0.13 0.06 0.70 0.10 


activities of the different ions is possible because no 
exchange of phosphorus occurs between orthophos- 
phate and pyrophosphate (2) or between orthophos- 
phate and phosphite (3). 

It is evident that radioactive phosphorus might very 
well oceur in other ions than those listed as carriers. 
Radioactive pyrophosphites, pyrophosphatephosphite 
and other types must clearly be taken into account, 
but it is impossible to add carriers for all these species. 
In our experiments part of these materials may have 
followed the pyrophosphate and part may have gone 
with the orthophosphate and phosphite fractions. 
Therefore not only the filtrates of the pyrophosphate 
were separated into an orthophosphate and a phos- 
phite + hypophosphite fraction (by ammonium mag- 
nesium phosphate precipitation), but the pyrophos- 
phates were dissolved, hyd.olyzed, and separated the 
same way. 

The figures, which are (except in the first, second, 
and fourth lines) averages of two independent irradia- 
tions that were in good agreement, show clearly that 
in all cases an appreciable fraction of the total ac- 
tivity is present as pyrophosphate ions. There are 
indications that other radioactive ions containing two 
phosphorus atoms are formed, too. 

It should be mentioned that if a pyrophosphate 
precipitate is not made but hydrolysis is performed, 
followed by a phosphate-phosphite separation, the 
fraction of the total activity found as pentavalent 
phosphorus is about 5% less than in Table 1. This 
may be due to absorption of earrier-free ion species 
or to exchange processes, but it does not detract from 
our general conclusions. 
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Closed Technique for Collection and 
Storage of Aliquots of Blood* 


Carl W. Walter and Andrew C. Jessiman? 


Department of Surgery and Surgical Laboratory, 
Peter Bent Brigham Hospital, and 
Harvard Medical School, Boston, Massachusetts 


To follow the aging process of the erythrocytes in 
various “preservatives,” serial tests must be done and 
compared, A system for aliquoting and storing sam- 
ples has been devised which is superior to present 
methods. The storage container is fabricated from a 
nonreactive, temperature-resistant plastic of poly- 
vinyl chloride. It consists of a suitable length of 
2-em, lay-flat tubing, which is partitioned by sealing 
barriers transversely every 3 em. The partitions have 
an opening about 1 em in diameter along one side 
of the tube and serve to divide the container into 10 
small compartments of about 5 ce each. In addition, 


Fie. 1, Unit for collection and storage of aliquots of blood. 
1 This work was done under a contract (DDRD-3) with the 


Department of the Army. 
2 Present address : Westminster Hospital, London, Eng. 
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a 50-ce compartment is formed at one end in which 
the blood is first mixed with the diluent. A three-way 
stopeock, treated to render its surface hemorepellent 
(1), is inserted into the collecting tube. This permits 
control of the stream of blood and the attachment of a 
syringe. In preparation, the entire unit (Fig. 1) is 
sterilized by exposure to saturated steam at 121° C 
for 30 min. 

Blood is collected by gravity under sterile condi- 
tions in the large chamber, where a thorough mixing 
of blood and diluent from the syringe is accomplished. 
It is then permitted to enter the smaller compartments, 
where it is equally and automatically divided among 
them. The small passage in the partitions between 
chambers is sealed hermetically by dielectric heat. The 
chain of compartments may now be stored under 
identical environmental conditions. An aliquot can 
be removed periodically by dividing the sealed barrier 
with scissors to free a single compartment, leaving 
the remaining ones sterile and undisturbed. 
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Some New Coordination Compounds 
of Thallium 


David Hill Roethel and John G. Surak 


Chemistry Department, Marquette University, 
Milwaukee, Wisconsin 


In 1909 the German chemist J. Gewecke became 
interested in the extensive agreement in the behavior 
between trivalent thallium and gold. This behavior 
became more apparent in some of the double chlorides 
of these two metals. He prepared a number of these 
double salts using the chlorides of divalent metals by 
allowing a solution of the component salts in water 
acidified with HCl to evaporate in a vacuum over con- 
centrated sulfuric acid. These salts all corresponded 
to the formula 2TICI, - MCl,- 2 H,O, where “x” was 
usually equal to 6 or 8. The similarity of the double 
salts of thallium and gold can be seen from Table 

TABLE 1 

2TICl, NiCl, - 8H,O 2AuCl, NiCl, 8H,O 

2TICi, CoCl, 8H,O 2AuCl, CoCl, 8H,0 

2TICl, CaCl, 6H,O 2AuCl, CaCl, 6H,0 

2TICI, SrCl, - 6H,O 2AuCl, SrCl, - 6H,0 

2TICl, MgCl, 6H,O0 2AuCl, MgCl, 6H,0 
2TICl, ZnCl, 6H,0 2AuCl, ZnCl, 8H,0 

2TICI, CuCl, - 6H,0 


Notably missing from Gewecke’s list are the double 
chlorides of barium chloride and mercuric chloride. 
There seemed to be no apparent reason for their 
nonexistence, and so their preparation was instituted 
in a method similar to that outlined by Gewecke for 
the previously prepared salts. A typical preparation 
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was as follows: To an acidie solution of 15 ml of 
water were added 0.006437 moles (4.0000 g) of thallic 
chloride and 0.01288 moles (3.4970 g) of mercuric 
chloride. The solution was stirred and then subjected 
to vacuum desiceation over concentrated sulfuric acid 
for a period of 24 hr. 

In this preparation, as in all the others, the ratio of 
2 moles of thallic chloride to 1 mole of the metallic 
chloride was utilized in deciding what weights to use. 

The results were successful, yielding the two corre- 
sponding double salts. Both were very hygroscopic 
and as a result were kept in a vacuum desiceator or 
in an airtight container. The octochlorodithallate of 
barium was white in color and formed monoclinic 
erystals. Its formula is 2TICI, - BaCl, -6H,O0. Mono- 
clinic crystals were also very noticeable in the white 
double salt of divalent mercury. Its formula was 
proved to be 2TICI, - HgCl, -12H,0. 

Although these new double salts of thallium may 
not have any immediate value, it is hoped that they 
will eventually serve to disclose more of the chem- 
istry of the “duckbill” of the elements. 
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Effects of High-Voltage Cathode-Ray 
Irradiation on Cottonseed 


M. G. Lambou,* R. Y. Mayne, B. E. Proctor, 
and S. A. Goldblith 


Southern Regional Research Laboratory,” 

New Orleans, Louisiana, 

and Food Technology Laboratories, 

Massachusetts Institute of Technology, Cambridge 


High voltage x-rays and cathode rays have been 
shown to destroy pure cultures of molds and bacteria 
at minimum dosages of 1,000,000 and 1,500,000 roent- 
gen-equivalents-physical (rep), respectively (1). This 
information suggested a practical application of ion- 
izing radiations in the sterilization of foods and pos- 
sibly seeds. Ground beef (2), fish slices (3), and other 
foods (4) have been irradiated, with the desired re- 
sults. The reports on these foods indicated, however, 
that at dosages necessary for sterilization, enzymes in 
foods are slightly affected. 

The effects of ionizing radiations have been recorded 
for many species of seeds. When applied to wheat (5), 
tomato (6), and mung beans (7) excessive irradiation 
has resulted in injury manifested as reduced and de- 
layed germination, inhibition of growth, and, in some 


1 Assistance in some of the analyses is gratefully acknowl- 
edged to E. A. Jensen, NCPA fellow, Mrs. J. S. Lambour, of 
the Protein & Carbohydrate Division, and to the Analytical 
& Physical Division, SRRL, New Orleans, La. Appreciation is 
expressed to James B. Dick, Delta Branch Experiment Sta- 
tion, Stoneville, Miss., for furnishing the seed used in these 
investigations. 

2 One of the laboratories of the Bureau of Agricultural and 
Industrial Chemistry, ARA, USDA. 
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instances, complete loss of viability. Similar unfavor- 
able reactions were observed when cottonseed was first 
irradiated with x-rays in 1933 (8). Sinee then, the 
sterilizing effects of combined ultraviolet and infrared 
rays have been noted (9). 

This paper describes the adverse effect of high- 
voltage cathode rays on germination and growth of 
cottonseed when these rays are applied in dosages of 
sufficient strength to destroy associated microorgan- 
isms. Cathode rays were produced by a pressure-insul- 
ated, electrostatic generator of the Van de Graaff 
type, operating at 3 mev and capable of emitting a 
continuous supply of monoenergetic electrons in a 
magnetically focused beam (10). The dosages of 
cathode rays are expressed in terms of rep as de- 
seribed by Evans (11). 

Two varieties of cottonseed were used in these in- 
vestigations: a Stoneville 2B variety, crop year 1949, 
of 16.7% moisture and 2.24% free fatty acids con- 
tents; and a Delfos 651 variety, crop year 1948, of 
11% moisture and 0.4% free fatty acids contents. 
The lot of Stoneville 2B seed was subdivided into 7 
samples which were heat-sealed in polyethylene tub- 
ing. One sample was set aside as the control, and the 
remaining 6 received dosages of high-voltage cathode 
rays ranging from 500,000 to 3,000,000 rep in inere- 
ments of 500,000 rep. The Delfos 651 variety was sub- 
divided into 9 samples. One unirradiated sample was 
used as the control. The 4 remaining pairs of samples 
were irradiated at increasing dosages of cathode rays 
as follows: 500,000; 1,000,000; 1,500,000; and 2,000,- 
000 rep, respectively. All treated lots of seed were 
irradiated in a single layer—the thickness necessary 
for effective exposure with a single dose. Irradiation 
was conducted from one side only. 

The effects of ionizing radiations on cottonseed were 
measured in terms of moisture and free fatty acids 
contents, total and internal microbial populations, ger- 
minability, and growth. Methods used for the deter- 
minations of moisture and free fatty acids contents 
were those recommended by the American Oil Chem- 
ists’ Society (12). The numbers of microorganisms per 
gram of whole seed were determined as published pre- 
viously (13), except that the plating medium used for 
the growth of bacteria was tryptone glucose extract 
agar. Except where otherwise indicated, internal mi- 
croflora were observed by planting 200 acid-delinted 
surface-sterilized (0.1% Ag NO,) seeds from each 
sample on a modified Czapek’s medium and recording 
the percentages of seeds showing visible evidence of 
the growth of microorganisms. In addition, the num- 
bers of seeds germinating on the agar were noted. 
Separate germination tests were made according to the 
standard method (14); counts were taken on the sixth 
and ninth days, no additional sprouts being observed 
after the sixth day. Growth measurements of the 
sprouts were recorded as their lengths in millimeters 
at 9 days. 

When applied to the Stoneville 2B variety of cot- 
tonseed, high-voltage cathode rays at 1,500,000 rep in- 
activated the microflora in the seeds (Table 1). Ex- 
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TABLE 1 


EFrrect or HIGH-VOLTAGE CATHODE RAYS ON INTERNAL 
INFECTION OF STONEVILLE 2B COTTONSEED 


Seeds* infected with 


Dosage 
of Total 
eathode Molds infected 
(%) (%) bacteria (%) 
(rep) (%) 
None 58 0 36 94 
500,000 92 4 4 100 
1,000,000 36 0 4 40 
1,500,000 0 0 0 0 
2,000,000 0 0 0 0 
2,500,000 4% 0 0 4t 
3,000,000 47 0 0 47 


* Samples of 50 seeds each were used for the analyses, 5 
seeds/plate. 

+ Probably a plate contaminant; molds were not of the 
same genera as appeared on the other plates. 
posure to ionizing radiation at the dosages used did 
not increase the quantity of free fatty acids present 
or reduce the moisture content. It was impossible to 
gauge definitely the effect of cathode rays on viability, 
because of the extremely poor quality of this seed. 

The effect of increasing dosages from 500,000 to 
2,000,000 rep of high-voltage cathode rays on the 
Delfos 651 variety of cottonseed of good quality con- 
firmed the data obtained for the Stoneville 2B seed 
with respect to microorganisms, free fatty acids, and 
moisture. Because few microorganisms were originally 
present in the Delfos lot, a dosage of 1,000,000 rep 
was successful in reducing the total count from ap- 
proximately 1500 to less than 10 microorganisms/g 
whole seed. The lowest dosage—i.e., 500,000 rep—ap- 
peared to have destroyed the internal microflora in 
the few seeds found infected (1%). 

Germinability decreased regularly as the dosage of 
ionizing radiation increased from 500,000 to 1,500,000 
rep. Irradiation with 2,000,000 rep destroyed viability 
in all the seeds (Table 2). They did not germinate 
on agar at room temperature or between moistened 


TABLE 2 


Errect or HIGH-VoLTAGE CATHODE RAYS ON VIABILITY 
oF A DELFOs 651 VARIETY or COTTONSEED 


Germination count 


Dosage of 


cathode rays ee On rolled 
(rep) ( towelst 
(%) 
None 47.0 66.77 
500,000 51.5 47.2 
1,900,000 17.0 8.5 
1,500,000 3.8 0.0 
2,000,000 0.0 0.0 


* Acid-delinted seed, surface-sterilized with 0.1% aqueous 
Ag NO, ; 200 seeds/sample planted on Czapek’s solution agar 
containing 0.1% KH,PO, instead of K,HPO, and 1% dex- 
trose instead of sucrose, pH 5; stored at room temperature. 
Germinated seedlings were counted at 8 and 12 days; no 
change in count occurred after 8 days. 

+ Standard germination test: 4100 seeds used except 
where value is marked ¢; in this case only 75 seeds were 
available. 


towels at alternating temperatures of 20° and 30° C. 
Trends for germination on agar and rolled towels were 
similar though slightly higher on the agar because 
of the additional ions of nutritive value present in the 
medium (15). 

All seedlings shown in Fig. 1 were selected as rep- 
resentative of the average length of the sprouts after 
9 days. Growth of the seedlings was partly inhibited 
by the lowest dosage of high-voltage cathode rays, 
500,000 rep, and completely inhibited by 1,500,000 rep 
(Fig. 1, seedlings 2 and 4, respectively). Fig. 1 (4 
and 5) are dehulled seeds that had received dosages 
of cathode rays at 1,500,000 and 2,000,000 rep, respec- 
tively. These seeds had obviously imbibed water, were 
swollen, but did not germinate. They were typical of 
all the sound-appearing seeds on the towels (standard 
germination test). 


Fic. 1, Nine-day-old sprouts from cottonseed exposed to 
increasing dosages of high-voltage cathode rays, as follows: 
1—none; 2—500,000 rep; 3—1,000,000 rep; 4—1,500,000 
rep; and 5—2,000,000 rep. 


As in the case of other materials, irradiation of cot- 
tonseed with high-voltage cathode rays significantly 
reduced the numbers of microorganisms present on 
and in the seed. This was accomplished without bring- 
ing about any changes in the moisture and free fatty 
acids contents of the seed, but was accompanied by a 
reduction in germination count and an inhibition of 
growth. The data showing increasing inhibition of 
germination and growth of cotton seedlings with in- 
creasing dosages of high voltage cathode rays—a pat- 
tern of response demonstrated by cottonseed and other 
seeds exposed to x- and y-rays—suggest that one or 
more enzymes associated with the normal phenomena 
of germinating and growing have been inactivated by 
the rays. 
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Influence of Nutrition upon Appearance 
of Tumors in Tu5° Stock of 
D. melano gaster 


Sidney Mittler 


Department of Biology, 
Illinois Institute of Technology, Chicago 


Tu®” is a recessive mutation which appeared upon 
inbreeding Chicago wild D. melanogaster, and it con- 
tributes to the production of melanotie growths in the 
abdomen of the fly. Recently Burdette (7) has shown 
that tu‘* reared on a medium deficient in yeast pro- 
duced fewer tumors than those raised on re-yeasted 
medium, and since then Begg and Robertson (2), in 
an attempt to produce a completely synthetic medium 
for D. melanogaster, have reported that an unknown 
alkali-soluble factor from yeast must be present for 
growth. Hence, to determine the penetrance of tu” 
the influence of nutrition must be controlled. To be 
certain that all the nutritive factors (2)—chiefly amino 
acids and vitamins—came from the yeast and not the 
medium (usually cornmeal-molasses), a survey was 
made of yeasts that could live on a vitamin- and amino 
acid-free medium, as shown in Table 1. Included in 
this medium are the essential elements with which 
some of the yeasts are able to synthesize their own 
protoplasm. It is primarily a glucose and ammonium 
sulfate medium, plus several trace elements. 

Twenty-seven species of yeasts from 14 genera were 


TABLE 1 
VITAMIN- AND AMINO AcID-FREE MEDIUM 
Ingredient Amount 
Agar 15 g 
C,H,.0, 30 se 
KH.PO, . 3. 
NaKC,H,O, 
(NH,) S80, 
CaCl, 0.5 
NaC] ... 
MnSO, 
MgSO, 
FeSO, 0.5 ** 
.. 1000 ml 
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TABLE 2 


ABILITY OF YEASTS TO LIVE ON COMPLETE MEDIUM AND 
ON VITAMIN- AND AMINO ACID-FREE MEDIUM 


Vitamin- M-Y 
Yeast and amino Complete 
acid-free medium 


Candida monosa - + 
C. pseudotropicalis - 
C. mesenterica - 
C. sorbosa 
Endomyces magnusii + 
Hansenula anomala + 
H. saturnus + 
Rhodotorula sanniei - 
R. aurantica - 
R. gracilis 
R. glutinis + 
R. suganii - 
Pichia membranaefaciens + 
Debaryomyces globosus 
D. membranaefaciens 
D. disporus - 
D. matruchoti - 
D. guilliermondii ~ 
Kloeckera apiculata 
Zygosaccharomyces 

lactose - 
Schizosaccharomyces 

versatilis - 
S. fragilis 
Torulopsis utilis 
Nadsonea fulvescens 
Endomycopsis fibuliger 
Geotrichium 
Saccharomyces cerevisiae 


+ 


tested for growth on the vitamin- and amino acid-free 
medium (Table 2); 12 were found capable of living 
on the minimal medium. The yeasts were transferred 
twice onto vitamin- and amino acid-free medium to 
make sure that none of the nutritive ingredients were 
earried over from the complete medium in which the 
yeasts were originally grown. To prevent overcrowd- 
ing and to maintain a standard of comparison, a pair 
of flies from a highly inbred stock of tu'” were placed 
on the minimal medium inoculated with yeast. It is 
believed that practically all the nourishment that the 
larvae obtained came from the yeast on the medium. 
The penetrance of tu®” reared on yeasts that do re- 
quire vitamins and amino acids on a minimal medium 
is presented in Table 3. It is quite evident from the 
results that tu®% reared on yeasts growing in the 
minimal medium produced fewer tumors than those 
in tu’? reared on S. cerevisiae, the yeast most com- 
monly used in Drosophila work, grown on the corn- 
meal-molasses medium, for S. cerevisiae cannot grow 
on the minimal medium (Table 2). Hence, the larvae 
in the control series obtained some nourishment from 
the medium, for the substances essential for the growth 
of Drosophila are present both in the yeast and in the 
medium. There are probably as many variations in 
medium used to rear D. melanogaster as there are 
research workers who study them. It is difficult to 
separate the effect of the medium and S. cerevisiae 
upon the penetrance of tu'. However, one can com- 
pare the penetrance of the tumor gene when the flies 
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TABLE 3 


PENETRANCE OF tu“) WHEN REARED ON VITAMIN- AND 
AMINO AcID-FREE MEDIUM INOCULATED WITH 
VARIOUS YEASTS AND INCUBATED AT 24° C 


Percentage 


—_ Total No. 
Yeast of tu counted 
Saccharomyces cerevisiae 
(Control on agar-cornmeal 
media) 4.7 12,521 
Hansenula anomala 4.3 2246 
Pichia membranaefaciens 2.1 2381 
Candida sorbosa 1.9 2976 
Nadsonia fulvescens 1.4 1443 
Debaromyces globosus 1.3 1394 
Hansenula saturnus 1.2 1603 
Torulopsis utilis 1.1 1675 
Rhodotorula gracilis 0 490 
R. glutinis 0 310 
Geotrichium 0 5 


are raised on various yeasts that do not require vita- 
mins or amino acids. One can state with assurance 
that tu’” reared on Torulopsis utilis has less pene- 
trance than when reared on Hansenula anomala. There 
is a significant difference between two yeasts in the 
same genus, H. anomala and H. saturnus, with respect 
to the penetrance of tu°”’, It may be the presence or 
absence of certain chemical factors in the yeast that 
influences tu®” in production of tumors. 


The number of flies produced per vial was greater 
with S. cerevisiae than with other yeasts on the min- 
imal medium. Among the yeasts that can grow in the 
absence of vitamins and amino acids there is little dif- 
ference with respect to total number of flies produced, 
except for Rhodotorula and Geotrichium. On these 2 
yeasts the total number of flies was reduced, and D. 
melanogaster had difficulty in reaching adulthood. 

Although wild D. melanogaster are attracted to the 
odor of fermenting substances, they can live on the 
nonfermenting yeast Pichia membranaefaciens, and 
also exclusively on any one of 8 other yeasts. 

The above-described method of rearing D. melano- 
gaster on a minimal medium, in which the yeast sup- 
plies all the essential nutritive substances, is useful 
in study of gene action and nutrition. The penetrance 
of tu®” varies with the yeast used for nutrition. What 
are the chemical differences between the yeasts that 
give rise to this variation? Will other genes show 
variable gene penetrance and expressivity when the 
fly is grown exclusively on the minimal medium and 
with yeasts which require no vitamins or amino acids? 
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Prolongation of Blood Clotting Time 
in the Dormant Hamster* 


Arthur Svihla, Howard Bowman, 
and Roger Pearson 


Department of Zoology, 
University of Washington, Seattle 


It has been shown (1) that in ground squirrels of 
the species Citellus columbianus and C. parryi ablusis 
the time necessary for the blood to clot is prolonged 
when they are in a dormant state. These squirrels both 
hibernate during the cold winter months and estivate 


TABLE 1 
Active Dormant 
No. Clotting times No. Clotting times 
ani- ani- 
mals 


mals 
tested Max Min Av testeq Max Min Av 


11 10°17” 2°03" 4 156°00” 14’00”* 50°45” 


* Hamster was breathing rapidly and was not in “deep” 
hibernation. 


during the summer months. It was considered desir- 
able to know whether prolongation of blood clotting 
time was peculiar to them or whether it occurred in 


1 Acknowledgment is made to the Air Force under contract 
AF383 (038)-18509 four aid and assistance in making this study. 
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other mammals, particularly those that hibernate but 
do not estivate. 

The golden hamster of the species Mesocricetus 
(Cricetus) auratus was chosen as a convenient animal 
for experimentation, since it can be induced to assume 
dormancy in the laboratory if the temperature of its 
surroundings is lowered. The clotting times of the 
blood of both active and dormant hamsters were de- 
termined by using Lee and White’s technique. Since 
superficial blood vessels are small in these mammals, 
it was necessary to obtain blood samples by cardiac 
punctures. The results of the experiment are shown 
in Table 1. 

It is apparent from these data that prolongation of 
blood clotting time is not restricted to dormant ground 
squirrels but also occurs in dormant hamsters. 

It was pointed out in (1) that the prolongation of 
clotting time in ground squirrels is apparently an 
adaptation to the dormant state, for then the blood 
flows very slowly and some mechanism is therefore 
necessary to prevent the formation of thromboses. 
This same interpretation may also apply in the case 
of the torpid hamster, whose heart rate and blood 
flow are similarly reduced It may very well be that 
this lengthening of the clotting time of the blood is 
characteristic of those mammals that periodically as- 
sume a state of dormancy. 


Reference 
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Book Reviews 


Photosynthesis and Related Processes: Spectroscopy 
and Fluorescence of Photosynthetic Pigments; 
Kinetics of Photosynthesis, Vol. 11, Part 1. Eugene 
I. Rabinowitch. New York: Interscience, 1951. 608 
pp. $15.00. 


The trend in books concerned with complex matters 
seems increasingly to be toward those written as a 
group effort by an assortment of specialists, under the 
generalship of an editor-in-chief who may or may not 
have a command of the subject as a whole. This trend, 
however, has not yet reached the field of photosyn- 
thesis. E. I. Rabinowitch is his own panel of experts 
surveying, as he does in Photosynthesis and Related 
Processes, the entire field, from history to descriptive 
biology to the quantum relations of the process—all 
with equal display of virtuosity. 

The present volume, following its predecessor by 
six years, is concerned with the spectroscopy of the 
photosynthetic pigments and with the kineties of the 
phytosynthetic process. So bulky did the materials on 
kinetics become that Volume II has been subdivided, 
more or less arbitrarily, into two parts. The present 
Part 1 of Volume IT takes us only through the carbon 
dioxide and light intensity aspects of photosynthetic 
kinetics. Discussion of temperature, time effects, etc., 
will follow in Part 2. 

As was the case with Volume I, a prodigious amount 
of information is presented—information that is eriti- 
eally evaluated and, in general, beautifully integrated 
into a lucid and weil-defined picture. The reader is, 
in fact, continuously impressed by the ability of the 
author to carry through the evaluation and organiza- 
tion of scattered and miscellaneous information into a 
comprehensive and coherent picture. 

Volume II deals first with the photochemistry of 
the chlorophylls, related porphyrins, and of the other 
plastid pigments. This is followed by a detailed dis- 
cussion of the factors that influence light absorption 
by the chloroplast pigments, as well as the partition 
of energy among the several pigments in the cell itself. 
The physiological significance of pigment fluorescence 
is treated in extenso. 

The study of the kinetics of photosynthesis is one 
of the classic approaches to the subject. Although this 
approach has, in the past, yielded much information of 
value, it cannot give us such detailed insight into the 
mechanism of photosynthesis as is obtainable from the 
studies of the pathways of energy and of carbon, as 
these pathways may now be studied with isolated 
chloroplasts or with isotopie carbon, respectively. 

Concerning the 6 chapters on the kineties of photo- 
synthesis in the present volume the author says: 


The analysis of kinetic data, to which many pages in 
this volume are devoted, now seems somewhat like an 
attempt to reach a treasure chamber by drilling through 
steel walls while keys have been found to unlock the door. 


Nonetheless, the reviews of carbon dioxide and of 
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light effects in photosynthesis are not only the most 
comprehensive, but also the most readable, that have 
appeared to date. The discussions concern not only 
Chlorella in Warburg flasks but also higher plants 
under natural conditions, and will be of interest and 
value not only to workers in the field of photosyn- 
thesis, but also to ecologists and horticulturalists. 

Some 56 pages of the volume are devoted to a dis- 
cussion of the maximum quantum efficiency of photo- 
synthesis. One finds no dogmatic conclusion but is left, 
nevertheless, with the rather definite impression that 
the maximum efficiency is 10 quanta used per mol 
of O, released. 

Volume II, Part 1, of “Photosynthesis” is a thor- 
ough, readable, and often exciting member of a series 
that will be the standard reference work in the field 
for many years to come. It is wholeheartedly recom- 
mended to all biologists and chemists as excellent (but 
searcely light) reading. 

JAMES BONNER 
Kerckhoff Laboratories of Biology 
California Institute of Technology 


Ecological Animal Geography (Hesse). 2nd ed. W. 
C. Allee and Karl P. Schmidt. New York: Wiley; 
London: Chapman & Hall, 1951. 715 pp. $9.50. 


It was with Hesse’s blessing that Allee and Schmidt, 
in the early thirties, undertook the translation and re- 
vision of his Tiergeographie auf oekologischer Grund- 
lage (Jena: Fischer [1924]), and the resulting Eco- 
logical Animal Geography quickly ‘became recognized 
after its publication in 1937 as the standard book on 
the subject. 

The second edition of “Hesse, Allee, and Schmidt” 
follows the plan of the 1937 edition, practically 
chapter by chapter, with the greater part of the 
earlier subheads and illustrations also being retained. 
The text, however, shows a substantial amount of 
new material (an expansion by about 10%) and suffi- 
cient recasting of the old to cover the more recent 
progress in some modern ecological fields. Additions 
include treatment of territoriality in vertebrates, mi- 
gration flyways of North American waterfowl, and the 
“phase theory” with regard to swarming locusts. 
Whether dealing with old or new subject matter, the 
revisers have worked to integrate our existing knowl- 
edge and to give the reader an interesting, understand- 
able, and accurate over-all picture. 

The present edition is comfortable to read, because 
of the way in which it is written and because of the 
confidence one feels in its authorship. Minor state- 
ments may be challenged—such as the puma hunting 
deer only at times of deep snow (p. 496) and monkeys 
never wandering farther than 4-6 km from water (p. 
545)—but I don’t think these detract importantly 
from the outstanding values of the book, which is 
indeed a scholarly and unique product. 
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The scope is patently designed to leave the reader 
with a balanced view concerning distribution, living 


requirements, and adaptations of animals over the. 


world. Although it may be classed primarily as a 
textbook for college courses in ecology, Ecological 
Animal Geography always has been a good reference 
for mature biologists looking for basic information 
outside their specialties, and the second edition should 
thus be better still. Especially useful from the stand- 
point of easy orientation of ecological complexities 
are the reviews of faunal types characteristic of given 
habitats. 

The book should instill in its readers a wholesome 
appreciation of life as a phenomenon, of the great 
push of organisms to occupy essentially every habit- 
able place that they can reach, to live or try to live 
somehow from abyssal ocean depths to mountaintops, 
in eaves, brine lakes, deserts, and other restricted 
niches to the lushest of prairies, marshlands, estuaries, 
and rain forests. 

L. ErrincTon 
Agricultural Experiment Station 
Iowa State College 


Principles of Geology. James Gilluly, Aaron C. 
Waters, and A. O. Woodford. San Francisco: Free- 
man, 1951. 631 pp. $5.75. 


Principles of Geology is one of the most stimulating 
books of its kind to appear in recent years, yet this 
reader finds it difficult to evaluate. 

A nice balance of subject material is achieved al- 
though those following a more conventional approach 
will find an unorthodox lack of emphasis on geo- 
morphological aspects. In general the organization and 
approach used by the authors seem well designed for 
their stated purpose of acquainting the reader with 
the fundamentals of geology. Their task is lightened 
by liberal use of simple analogies aimed to help the 
reader bridge the gap from the familiar to the new. 
Further, the numerous examples referred to in the 
text are excellent, and the technique of summation used 
following each chapter is to be commended. The book 
benefits also from a pleasing format, numerous excel- 
lent line drawings, and well-selected photographs. 

There is, however, an unevenness in the quality of 
writing and organization that detracts from an other- 
wise exceptionally fine text. The style of writing is 
highly variable, sometimes reaching the extreme of an 
incomplete sentence (p. 323). 

On the whole, this reviewer is in complete accord 
with the authors’ principle of providing a background 
of allied fact for the geologic process under immediate 
diseussion. Occasionally, however, the wealth of detail 
may obscure the immediate objectives. 

The insertion of a chapter on ground water between 
those on glaciation and deserts (essentially wind ero- 
sion) seems to interrupt the development of the land 
surface erosion theme. The chapter on ground water 
might more suitably follow a discussion of deserts. 

Again, definitions of textures of metamorphic rocks 
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appear in Chapter 5, whereas the detailed description 
is treated in Appendix IV. It would have improved the 
organization of the chapter to have treated this group 
in entirely the same fashion as the igneous and sedi- 
mentary rocks. Furthermore, though Gilluly, Waters, 
and Woodford are meticulous in providing background 
material elsewhere in the text, by contrast they are 
quite parsimonious with the material presented in Ap- 
pendix IV covering “Identification of Rocks.” 

The above are, at worst, minor criticisms. The book 
is stimulating, although on occasion ponderous; it is 
teachable, if my experiment in handing it to a com- 
plete novice is any guide; and it is nicely objective 
in its approach. 

Some persons may question whether Principles of 
Geology is altogether suited to a group with no sci- 
entific background. (I rather think it would stimulate 
them to rise to its level.) There is no question but 
that it is to be recommended for the advanced under- 
graduate. 

The authors and publishers are to be congratulated 
on a fine piece of work. 

Janet M. AITKEN 
Department of Geology and Geography 
University of Connecticut 


Scientific Book Register 


Where Winter Never Comes: A Study of Man and Nature 
in the Tropics. Marston Bates. New York: Scribners, 
1952. 310 pp. $3.50. 

The Genera of South African Flowering Plants. Botanical 
Survey of South Africa, Memoir No. 25, 1951. Rev. 
2nd ed. E. Perey Phillips. Order through Government 
Printer, Pretoria, South Africa. 923 pp. £2. 

Phosphorus Metabolism, Vol. I. A Symposium on the 
Role of Phosphorus in the Metabolism of Plants and 
Animals. Sponsored by the McCollum-Pratt Institute of 
The Johns Hopkins University. William D. McElroy 
and Bentley Glass, Eds. Baltimore: Johns Hopkins 
Press, 1951. 762 pp. $10.00. 

Navaho Grammar. American Ethnological Society Pub., 
Vol. XXI. Gladys A. Reichard. Locust Valley, N. Y.: 
J. J. Augustin, 1952. 393 pp. $7.00. 

Transmitting Valves: The Use of Pentodes, Tetrodes and 
Triodes in Transmitter Circuits. J. P. Heyboer and P. 
Zijlstra. Eindhoven: Philips’ Technical Library, 1951. 
U. 8. distrib.: Elsevier Press, Houston. 308 pp. $6.25. 

Handbook of Dangerous Materials. N. Irving Sax, with 
assistance of M. J. O’Herin and W. W. Schultz. New 
York: Reinhold, 1951, 848 pp. $15.00. 

Cancer Cytology of the Uterus: Introducing a Concept 
of Cervical Cell Pathology. J. Ernest Ayre. New York: 
Grune & Stratton, 1951. 407 pp. and 362 figs. $14.50. 

Manufacturing Processes. 3rd ed. Myron L. Begeman. 
New York: Wiley; London: Chapman & Hall, 1952. 
608 pp. $6.00. 

Quantum Theory of Matter. John C. Slater. New York- 
London: McGraw-Hill, 1951. 528 pp. $7.50. 

Synthetic Resins and Allied Plastics. 3rd ed. R. 8. Morrell 
and H. M. Langton, Eds. New York: Oxford Univ. 
Press, 1951. 747 pp. $10.00. 

Television Engineering. 2nd ed. Donald G. Fink. New 
York—London: McGraw-Hill, 1952. 721 pp. $8.50. 
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The lady is stripping an emulsion 5x thick 


It's the new Kodak Autoradiographic 
Permeable Base Stripping Film (Experi- 
mental). With an emulsion only 5 mi- 
crons thick, it has the high resolution 
and sensitivity to radionuclides you need 
for microscopic study. 

For support, this exceptionally thin 
emulsion is coated on a film of plain gel- 
atin also Sy thick, and mounted on a 
temporary film base. The emulsion is 
easily stripped off and floated onto a 
slide-mounted histological specimen. It 
is available 35mm wide, unperforated, 
and spooled in 5-foot lengths. 


Processing solutions permeate the 
photographically inert gelatin like emul- 
sion, but, since it takes on no density, it 
cannot contribute to the overlapping of 
densities from active sites. 

Whether your interest lies in record- 
ing nuclear emanations, capturing the 
eruption of a nova, or in one of the hun- 
dreds of other ways in which photog- 
raphy is serving the world of science, 
Kodak makes the photographic mate- 
rials you need. If you will let us know 
your requirements, we shall be glad to 
make a recommendation. Eastman 
Kodak Company, Industrial Photo- 
graphic Division, Rochester 4, N. Y. 
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Post Office Box 170 Arlington, 


Custom SCIENTIFIC INSTRUMENTS, INC. 


MANUFACTURERS OF CUSTOM-BUILT LABORATORY EQUIPMENT — 


CF xg 


@ Two styles interchangeable rotor 
for maximum flexibility. 


@ Self-balancing precision rotors m 
chined from special hand-forge 
duralumin alloy. 


@ Modern design unit housing with 
integral control panel and guard, 
Fully corrosion resistant. 


gle 32°. 


_ @ Speed control fully adjustable. 


first cost. 
maintenance cost. 
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A READY REFERENCE 
That Will Save Time for You 


Use this catalog as a“one stop” source of 
supplies required in biological and microbio- 
logical research. 


It lists Amino Acids, Vitamins, Carbohydrates, 
Adenylates, Nucleates, Purines, Pyrimidines, 
Tetrazolium Salts, Enzymes, Microbiological 
and Bacteriological Media, Complete Animal 
Test Diets and Ingredients, and a wide range 
of Biochemicals for Investigational Use. 
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PRICE 


SPECIAL 
PRODUCTS 
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MOCHEMICAL 
MUTRITIONAL 


Write for Your 
Copy TODAY 


MICALS, INC. 
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from MACMILLAN 
four new texts 


Fourth Edition GENERAL BIOLOGY 


Noted for its balance between the “types” and “principles” approach, 
this famous text, in revision, is brought thoroughly up-to-date 
and is slightly shorter than its predecessor. There are many new 
illustrations, and new sets of questions have been provided at the 
ends of the chapters. LABORATORY EXERCISES IN GENERAL 
BIOLOGY, 4th Edition, has been prepared to conform with the 
new text. Published in January. Text $5.75—Manual $3.50. 


Fitth Edition BACTERIOLOGY 


Completely rewritten, this modern revision is adaptable for courses 
in bacteriology, chemistry, premedicine, agriculture, and home eco- 
nomics. The authors have surveyed carefully the new literature on 
bacteriology and have abstracted or simplified this material to meet 
the needs of the beginning student. 1951—$6.00 


TAXONOMY OF VASCULAR PLANTS 


Professor Lincoln Constance, Dept. of Botany, University of Cali- 
fornia writes: “. . . this is the first book that I should be willing 
to call a modern textbook in the field. It is the first one that gives 
any idea of the scope of knowledge involved in systematics, and is 
the first to more than tip its hat to the approaches currently being 
employed. I believe that this text should do a great deal for the field 
of plant taxonomy, and you are to be congratulated for publishing 
it.” 1951—$7.95. 


THE PRINCIPLES OF GENERAL BIOLOGY 


A principles book, this newly published text presents a broad general 
review of the principles underlying biological concepts and methods. 
Stress is laid on physiology of function. It is the intention of the 
author to develop the idea of continuity in the natural world, the 
evolution of biological systems, the inter-dependence of all the 
natural sciences, and the evolution of biological thought. 1952— 
$5.75 


the Macmillan Company 
New York 11, New York 
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PHOTOVOLT 
Line-Operated Electronic the Latest Edition. of 


MULTIPLIER-PHOTOMETER -_ CARVER LABORATORY PRES 
Mod. 520-M 4 


© Send for your copy of this new handy-size 
manual containing up-to-date information on 
the Carver Laboratory Press and its many uses. 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


eee FRED S. CARVER INC. 
PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. HYDRAULIC EQUIPMENT 


9 CHATHAM ROAD, SUMMIT, N. J. 


Fieser and Fieser 


ORGANIC CHEMISTRY, 2nd Edition 


A thorough revision has brought this popular text up to date. Changes in topics have 
been determined by the latest research. 1140pp. $7.50 


Fieser and Fieser 


TEXTBOOK OF ORGANIC CHEMISTRY 


This text provides a solid one-year course. Contains unique chapter summaries and 
problems. 749pp. $6.00 


Mendenhall, Eve, Keys, Sutton 


COLLEGE PHYSICS, 3rd Edition 


A thorough revision of a highly successful text. 665pp. $5.75 
Bernard Cioffari 


EXPERIMENTS IN COLLEGE PHYSICS 


Fifty experiments with clear directions, brief reviews of principles. 242pp. $2.75 


D. C. HEATH AND COMPANY 


Sales Offices: New York + Chicago + Atlanta * San Francisco + Dallas Home Office: Boston 
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raw-Hill Books 


TEXTBOOK OF WOOD TECHNOLOGY. Volume 2. The Physical, Mechanical and Chemical 
Properties of the Commercial Woods of the United States 


By H. P. Brown, State University of New York; A. J. Pansuin, Michigan State College; and 
C. C. Forsarru. American Forestry Series. 783 pages, $10.00 


The companion volume to Structure, Identification, Defects, and Uses of the Commercial Woods of 
the United States, this text is divided into three parts which treat the physical, mechanical, and chem- 
ical properties of commercial woods. Derivations of almost all of the equations used in measuring the 
physical and mechanical properties of wood are given. Recent advances are included. 


UNIT PROCESSES IN ORGANIC SYNTHESIS. New 4th Edition 


By P. H. Grocerns, United States Department of Agriculture. Chemical Engineering Series. 937 
pages, $12.50 


Covers the industrial technique of converting organic raw materials into usable products through the 
mastery of unit precesses. Underlying principles and factors for each unit process are organized in a 


systematic manner, with most emphasis on fundamentals, and the importance of kinetic and thermo- 
dynamics in the development of industrial chemical operations. 


DISEASES OF VEGETABLE CROPS 
By Joun C. Wacker, University of Wisconsin. McGraw-Hill Publications in the Agricultural Sci- 
ences. 529 pages, $7.50 
A text and reference for courses in horticulture and plant pathology, this book covers completely the 
_known facts concerning the diseases of such vegetables as asparagus, bean, celery, onion, etc. Each 


disease is discussed by a consideration of symptoms, causal agents, the cycle of development, and 
methods of control. A list of references is included. 


LIMNOLOGY. New 2nd Edition 


By Paut S. Wetcn, University of Michigan. McGraw-Hill Publications in the Zoological 
Sciences. 538 pages, $8.00 


A thorough revision of a well-known book which deals with the biological productivity of inland 
waters and its underlying causes. The book is general, without emphasis on any area, and suitable 
for text and reference use. Much new material has been added. 


Send for copies on approval 


McGRAW-HILL BOOK COMPANY, INC. 


330 WEST 42no STREET, NEW YORK 18, N. Y. 


March 7, 1952 17 
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Interpreting 


science to the 
layman 


GENERAL 
EDUCATION 
IN SCIENCE 


Editea By 
I. Bernard Cohen and Fletcher G. Watson 


With a Foreword By 
JAMES BRYANT CONANT 


l notable contributors discuss the place of sci- 

ence in the collegiate education of non- 
scientists. Special attention is given to the layman’s 
difficulties in understanding science—with reference 
to the techniques employed in general education 
courses in science. Provocative and practical for the 
teacher and administrator concerned with the place 
of science in schools, junior colleges, colleges and 
adult education. $4.00 


From Harvard University’s Computation Laboratory 


PROCEEDINGS OF A SECOND 
SYMPOSIUM ON LARGE-SCALE 
DIGITAL CALCULATING MACHINERY 
xxxviii & 393 pages, 122 figures, 37 tables. $8.00 
TABLES OF THE ERROR FUNCTION AND 
OF ITS FIRST TWENTY DERIVATIVES 
xxviii & 276 pages. $8.00 


At your bookseller, or 


HARVARD UNIVERSITY 
PRESS 44 Francis Avenue 


Cambridge 38, Mass. 
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Publications Received 


Air Flow through Conventional Window Openings. Re- 
search Rept. No. 33. Theo R. Holleman. Nov. 1951. 45 
pp. Illus.; Lime Stabilization of Clay Soil. Bull. No. 
124. Bob M. Gallaway and Spencer J. Buchanan. Col- 
lege Station: Texas Eng. Expt. Sta., 1951. v + 57 pp. 
Tilus. 

Annotated List of Birds of Barro Colorado Island, 
Panama, Canal Zone. Smithsonian Inst. Mise. Collee- 
tions, Vol. 117, No. 5. Eugene Eisenmann. Feb. 1952. 
62 pp.; Chippewa Child Life and its Cultural Back- 
ground, Bur. of Am. Ethnology Bull. 146. Sister M. Inez 
Hilger. xiv+204 pp., 31 plates. 75¢; Report of the 
Secretary of the Smithsonian Institution and Financial 
Report of the Executive Committee of the Board of 
Regents for 1951. Pub. No. 4056. Washington, D. C.: 
Smithsonian Institution, 1951. 55¢. 

The Anthropology of Iraq, Vol. XLVI, No. 1. The North- 
ern Jazira. Henry Field. 116 pp., 49 figs. $6.50; 
Mammals Found at the Awatovi Site and Post-Cranial 
Skeletal Characters of Deer, Pronghorn, and Sheep- 
Goat with Notes on Bos and Bison, Vol. XX XV, No. 3, 
Pts. I and II. Barbara Lawrence. Cambridge, Mass. : 
Peabody Museum, 1951. 44 pp. Illus. $2.00. 

Bibliography of Books and Published Reports on Gas 
Turbines, Jet Propulsion, and Rocket Power Plants. 
NBS Cire. No. 509. Ernest F. Fiock and Carl Halpern. 
June 1951. 64 pp. 20¢; Hydrogen Embrittlement of 
Steel. NBS Cire. No. 511. R. W. Buzzard and H. E. 
Cleaves. Sept. 1951. 29 pp. 20¢; Methods of Measur- 
ing Humidity and Testing Hygrometers. NBS Cire. No. 
512. Arnold Wexler and W. G. Brombacher. Sept. 1951. 
18 pp. 15¢; Table of Dielectric Constants of Pure 
Liquids. NBS Cire. No, 514. Arthur A. Maryott and Ed- 
gar R. Smith. Aug, 1951. iv + 44 pp. 30¢; Physical Prop- 
erties of Some Samples of Asbestos-Cement Siding. 
Building Materials and Structures Rept. No. 122. Cyrus 
C. Fishburn. July 1951. iii+15 pp. 15¢; Stone Ex- 
posure Test Wall. Building Materials and Structures 
Rept. No. 125. Daniel W. Kessler and R. E. Anderson. 
Sept. 1951. iv+41 pp. 30¢; Fire Tests of Bulb-Type 
Carbon-Tetrachloride Fire Extinguishers. NBS Mise. 
Pub. No. 197. O. J. Hodge. May 1951. iii+8 pp. 10¢; 
Recommendations for Waste Disposal of Phosphorus-32 
and Iodine-131 for Medical Users. NBS Handbook No. 
49. Washington, D. C.: Natl. Bur. Standards, Nov. 
1951. iv+11 pp. 10¢. 

Bibliography of Differential Thermal Analysis. Research 
Ser. No. 21. W. J. Smothers, Yao Chiang, and Allan 
Wilson. Fayetteville: Inst. Science and Technol., Univ. 
of Arkansas. iv + 44 pp. 

Biographical Digests IV: Centennials and Polycenten- 
nials during 1952 with Interest for Chemists and 
Physicists. Ernest H. Huntress. Boston: Am. Acad. 
Arts Sciences, Jan. 1952. Pp. 33-100. $1.35. (Proc. Am. 
Acad, Arts Sci., 81, 33 [1952].) 

The Black Carib of British Honduras, No. 17. Douglas 
MacRae Taylor. New York: Wenner-Gren Foundation 
for Anthropological Research, 1951. 178 pp., 7 plates. 
$2.50. 

Les Conditions Ecologiques et le Peuplement des Vases 
d’Eau Douce. Franklin Pierre. Paris: Paul Lechevalier, 
1951. 130 pp., 8 plates. 1,800 Fr. 

The Conduction of Electricity through Gases. Rev. 3rd. 
ed. K. G. Emeléus. London: Methuen; New York: 
Wiley, 1951. x +99 pp. $1.50. 
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THE BASIC TOOLS FOR EVERY BIOCHEMICAL LABORATORY 


Giochemtcal Tustiaments 


refrigerated models. 


ELECTROPHORESIS APPARATUS 


The large Aminco-Stern research model (left) is in- 
tended for heavy work output, using a large variety 
of sample volumes. The Aminco Portable Apparatus 
(right) is designed for routine research and clinical use 
on a smaller scale. Both models constitute complete 
electrophoresis laboratories in single, compact units. 
hey combine precise schlieren optics, automatic re- 
frigeration, high-voltage supply, and rapid dialysis 
facilities. Accessories available for macro-preparative 
work, adsorption chromatography, diffusion measure- 
ments, and routine clinical analysis. 
BULLETINS 2175 and 2281 


These greatly improved instruments represent the latest 
developments in manometric apparatus. i 
Lardy Rotary Warburg Unit (left) can be rotated so 
that any manometer can be brought before the operator 
while he remains in a fixed position. Manometers may 
be read while in motion, or stopped individually. The 
Dual-shaker Apparatus (right) embodies two inde- 
pendent shaking mechanisms. Both types have wobble- 
free manometers, and are available in heated and 


BULLETIN 2185 


he Aminco- 


This compact and sensitive indicating and recording 
microphotometer directly measures from 20 micro- 
microlumens to 20 lumens of scattered light in four 
decade ranges. It has internal electronic stabilization, 
built-in d-c. amplifier, removable slit and optical sys- 
tems, and outlet for recorder operation. 

a-c. operated. 

BULLETIN 2182 


A reliable, safe, and modern high-speed centrifuge 
with unique balancing mechanism that assures greater 
speed and safety. R.C.F. developed; 25,000 g at full 
speed of 14,000 rpm. Tube angle 32°. Interchangeable 
standardized rotors and maximum flexibility. Integral 
control panel and guard. Minimum servicing and low- 
cost maintenance. 
BULLETIN 150 


AMERICAN INSTRUMENT COMPANY, INC. 
Scientific Instruments and Laboratory Apparatus Since 1919 


SILVER SPRING, MARYLAND @ 


March 7, 1952 


IN METROPOLITAN WASHINGTON, D. C. 
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RESEARCH BIOCHEMICALS 
for 
Biochemical 
Biological and Microbiological 
INVESTIGATIONS 


WRITE FOR 


NEW 
CATALOGUE 


#5 950 


Listing over 500 Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 


CLEVELAND 28, OHIO 


Paper Partition 


CHROMA- 
TOGRAPHY 
Equipment 


Cabinets 
Cylinders & Racks 
Miscellaneous 


Write for 
Descriptive 


CHROMATOCAB 


Model B300—Insulated 


BERKELEY CHROMATOGRAPHY DIV. 


University Apparatus Company 
Dept. H © 2229 McGee Avenue ® Berkeley 3, Calif. 


20 


Meetings & Conferences 


Mar. 2-30. Form in Art and Nature. Watkins Gallery, 
American University, Washington, D. C. 

Mar. 19-21. American Association of Anatomists (An 
nual). Brown University, Providence, R. I. 

Mar. 20. Commercial Chemical Development Association 
(Annual). Hotel Statler, New York. 

Mar. 20-22. American Physical Society. Deshler-Wallick 
Hotel, Columbus, Ohio. 

Mar. 20-22. Optical Society of America (Spring). Hotel 
Statler, New York. 

Mar. 24-26. American Society of Mechanical Engineers. 
Seattle. 

Mar, 24-27. American Association of Petroleum Geolo- 
gists, Society of Economic Paleontologists and Min- 
eralogists, Society of Exploration Geophysicists (Joint 
Annual). Biltmore Hotel, Los Angeles. 

Mar. 24-27. American Chemical Society. Buffalo, N. Y. 

Mar. 24-27. American Mosquito Control Association (An- 
nual). Salt Lake City. 

Mar. 24-28. National Power Show, National Association 
of Power Engineers. Hotel Sherman, Chicago. 

Mar. 25-27. The Institute of Metals (Annual). London. 

Mar. 26-28. American Pharmaceutical Manufacturers’ 
Association. The Greenbrier, While Sulphur Springs, 
W. Va. 

Mar. 26-28. American Power Conference (Annual). 
Sherman Hotel, Chicago. 

Mar. 26-28. Conference on the Future, Mutual Fire and 
Casualty Insurance Companies. Hotel Statler, New 
York. 

Mar. 27-28. American Association of Economic Ento- 
mologists, North Central States Branch. St. Paul Hotel. 
St. Paul, Minn. 

Mar. 27-29. Empire Association of Medical Technologists 
(Annual). Hotel Syracuse, Syracuse, N. Y. 

Mar. 28-29. American Association of University Pro- 
fessors (Annual). Bellevue-Stratford Hotel, Philadel- 
phia. 

Mar. 28-29. Eastern Psychological Association. Chalfonte- 
Haddon Hall, Atlantie City. 

Mar. 29-30. American Psychosomatic Society (Annual). 
Chicago. 

Mar. 31. Technical Societies Council of New Jersey (An- 
nual), Essex House, Newark. 

Mar. 31—Apr. 2. Mid-West Gas Association (Annual). 
Hotel Radisson, Minneapolis. 

Mar. 31-Apr. 3. American Chemical Society. Milwaukee, 
Wis. 

Mar. 31-Apr. 4. American Congress on Obstetrics and 
Gynecology. Netherland Plaza Hotel, Cincinnati. 

Mar. 31-Apr. 4. Symposium on the Suprarenal Cortex. 
Colston Research Society. Bristol, Eng. 

Apr. 4-5. History of Science Society. Brown University, 
Providence, R. I. 

Apr. 4-5. National Aviation Education Council. Cooley 
Plaza Hotel, Boston. 

Apr. 5. Association for Research in Ophthalmology, Mid- 
western Section (Annual). Indiana University Medical 
Center, Indianapolis. 

Apr. 5-6. Eastern Sociological Society (Annual). Haver- 
ford College, Haverford, Pa. 

Apr. 5-9. American Association of School Administrators 
(Regional). Boston. 

Apr. 6-9. American College of Allergists (Annual). Wil- 
liam Penn Hotel, Pittsburgh. 
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AN OUTLINE OF INFECTIOUS 
DISEASES OF DOMESTIC ANIMALS 


by Ival A. Merchant, lowa State College 


This new outline, designed to cover a year’s 
course, offers a complete study of each of the 
important animal diseases with the exception 
of the diseases of poultry. 


This will be a valuable book in the hands of 
the practicing veterinarian. 


PRICE $5.00 


te, 


BURGESS PUBLISHING COMPANY 


3 428 SOUTH SIXTH STREET + MINNEAPOLIS 15, MINNESOTA 


up-to-date with the NEW 


CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 

Directory of Members who joined the 

AAAS during its Centennial Year 1948. 

6x9 inches, clothbound, 392 pages 

AAAS members’ prepaid orders . $4.75 
combination offer . . . 

AAAS Proceedings and Direc- 

tory, 1940-1948, plus the new 

Centenary Supplement — both 

volumes in one order—$10.50 

AAAS members’ prepaid orders 

0 


1515 Mass. Ave., N.W., Washington 5, D. C. 


March 7, 1952 


order now, from AAAS | 


PRESS 


POWELL 
of the 


COLORADO 


By WILLIAM CULP DARRAH. An ex- 
citing biography of John Wesley Powell 
—the first American explorer of the un- 
mapped Colorado River and one of the 
earliest government leaders to take an 
enlightened view of the Indians. “The 
author has combined careful documenta- 
tion, good writing, and rich subject mat- 
ter to give this biography . . . all the 
necessary ingredients for exciting read- 
ing.” —American Scientist. “More than 
a biography of one man, it is an Ameri- 
can saga.”"—N. Y. Herald Tribune. 


Illustrated, $6.00 


JOSEPH HENRY 


By THOMAS COULSON. The first com- 
plete biography of one of America’s 
foremost physicists. “The first adequate 
biography of any Smithsonian secretary 
... fills a conspicuous gap.”—Scientific 
Monthly. “A valuable historical study as 
well as a distinguished biography.”— 
N. Y. Times. 352 pages, $5.00 


AT YOUR BOOKSTORE 
PRINCETON UNIVERSITY PRESS 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 foremost scientists 

in the leading educational institutions, industrial 

te and research foundations in the 

and foreign countries-—at a very low cost 
Py 15¢ per word, minimum charge $3.00. Use 

of Box Number counts as 10 additional words. 
DISPLAY: $17.50 per inch, no charge for Box Number. 
Correct payment to SCIENCE must accompany all ads. 
Insertion usually made 2 or 3 weeks after receipt of ad. 


SCIENCE e 1515 Mass. Ave., N.W., Wash. 5, D. C. 


POSITIONS WANTED jill 


Biochemist-Pharmacologist, Ph.D., M.D., extensive teaching and 
research experience, including ten years’ work with radioactive 
isotopes, desires responsible teaching or research position. Box 
112, SCIENCE. 3/7, 3/14 


Botanist: W<« man, Ph.D., ten years experience in teaching ond re- 
search; publications; desires new teaching position, moryhotegy, 
anatomy or related subjects. Box | 113, Sc IENCE. 3/14 


Human Geneticist : M.S. Zoology: age ° 27, 4 years college teaching ; 
medical research associate; Publications. Desires teaching posi- 
tion, graduate teaching assistantship, or research connection, Box 
116, SCIENCE. xX 
Position Wanted 
Chemist ; Ph.D. (major, organic chemistry ; minor, microbiology) ; 
several years’ teaching experience; four years, research ~ 9 in 
biochemistry and pathology; eight years, director of research, large 
industrial company; for further information, please write Science 
Division, Medical Bureau (Burneice Larson, Director) Palm- 
olive Building. Chicago. XxX 


June Ph.D., Endocrinology, physiology, biochemistry, desires 
academic position affording research opportunities. Teaching ex- 
perience. Box 118, SCIENCE. xX 
Microanatomist : Ph.D., over 5 years experience in medical school 
teaching; desires to relocate in medical school teaching and re- 
search. Box 119, SCIENCE Xx 


Microbiologist Ph.D. Age 25. Experienced in antibiotic work and 
microbiological fermentation, desires research or teaching in Uni- 
versity or industry. Box 117, SCIENCE. xX 


Myestogit; Ph.D., five years experience supervising bacteriological 
biologics production and research, six years antibiotic research, for- 
mal training and experience in teaching; experience not concur- 
rent. Desires teaching and/or research position. Box 115 
SCIENCE 


Physiologist, Ph.D., M.D., woman, age =. seeks research posi- 
tion New York area. Box 121, SCIEN ‘CE X 


Tissue Culturist wants position with biochemist or enzymologist 
interested in the study of development of malignancy in vitro by 
altering enzyme systems of cells. Box 120, SCIENCE. xX 


Graduate Assistantships available for September, 1952. Load of 12 
or 6 hours per week. Remainder of time available for graduate 
work leading to Master’s degree. Stipend $1,100 or $550.00. 
Chemistry Department, Howard University, Washington 

3/2: 


Literature Researcher—operations in medicine and organic chem- 


istry. Must have experience. — open. Research Laboratories 
Pharmaceutical Co., L-70, P en 3552, Philadelphia 2, Pa. 
3/7, 14 


Ph.D. organic chemistry-expd. in oyathetic organic research as 
applied to pharmaceuticals. Salary open. Drug house located in 
Phila. M-71, P. O. Box 3575, Philadelphia 22, Pa. 3/7; 3/14 


Pharmacist. B.S. in pharmacy. No experience necessary. Duties 
involve pharmaccutical compounding. Ortho Pharmaceutical Cor- 
poration, Route 29, Raritan, New Jersey. 


Research-Director and Administrator. Experienced in medical, 
cancer, endocrinological, enzymological, histocytomochemical, bio- 
chemical, clinical, pharmaceutical and biological planning, conduct- 

and directing research. Published papers. Write Box 122, 
St IENCE stating salary and details. 7 


POSITIONS OPEN 


(a) Director, new laboratory organized for toxicological investi- 
gation of new organic compounds; M.D. or Ph.D. trained in 
pharmacology, biochemistry, biophysics or enzyme chemistry ; East 
(b) Professor and head, departments of Physiology and Pharma 
cology; university medical school; $8500-$10,000. (c) Assistant 
Medical Director; clinical research; small company, university 
town; Midwest. (d) Senior Pharmacologist; Ph.D. or M.D. with 
pharmacological research experience; should be qualified to initiate 
and develop pharmacological research program; pharmaceutical 
company. (e) Pharmaceutical Chemist; duties: new product de 
velopment; Chicago area. (f) Physicist or Metallurgist with ma 
chine tool background and, also, Chemist with background in 
bacteriology, metallurgy or alkaline cleaning fluids; large indus 
trial company. $3-1 Science Division, Medical Bureau (Burniece 
Larson, Director) Palmolive Building, Chicago. 


SCIENTISTS—-salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


University of the Witwatersrand, Johannesburg, South Africa. 
Lecturers in Department of Anatomy. Applications are inviicd for 
appointment to three posts of full-time Lecturer on the permanent 
staff of the Department of Anatomy. The salary scale attached to 
the appointment is £550 X £25 —£800 p.a. plus a cost-of-living 
allowance which amounts to £208 per annum in the case of a 
married man or a single person with dependents, and £109 per 
annum in the case of others. The duties involve the teaching of 
Gross Anatomy and/or Microscopic Anatomy and Embryology to 
undergraduate medical, dental and science students. Applicants 
need not be medically qualified and those with good qualifications 
and teaching experience in fundamental sciences, such as Zoology 
and Comparative Anatomy, will also be considered. Duties are to 
be assumed as soon as possible. Further particulars and informa- 
tion as to the method of application may be obtained from the 
Secretary, Association of Universities of the British Commonwealth, 
5 Gordon a London, W. C. 1. The closing date for the re- 
ceipt of applications is 7th April, 1952. 


Wanted: Anatomist interested in teaching and research in human 

embryology and/or neurology at state institution located in large 

medical center in southwest. Ph.D. preferred. Salary and rank 

open. Can interview at Anatomist Meetings. Dr. Ira R. Telford, 

—_ of Anatomy, Univ. of Texas School of Dentistry, Houston, 
exas. 


Wanted—Regional Salesman. Call on Medical, Scientific and 
Technical Institutions to sell the Ednalite Projection Pointer direct. 
Excellent commission. First in line of revolutionary instruments 
for visual education. Write giving territory covered, other firms 
Chess-United Co., Inc., 200 N. Water St. Peekskill, 


22 
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—The MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
~ and research foundations in the U. S. 
76 foreign countries—at a very low cost 
F Ath 20¢ per word, minimum charge $5.00. Use of 
Box Num! counts as 10 additional words. Correct 
payment to SCIENCE must accompany ad. 
DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a c oe pane basis 
—providing satisfactory credit is establis! 
Single insertion $17. 30 per inch 
7 pn in 1 year 


13 times in 1 year 18:00 per inch 
26 times in 1 year 12.50 per inch 
52 times in 1 year 11.00 per inch 


For PROOFS on display ads, 


must reach SCIENCE 4 
weeks before date of issue 


riday of every week). 


Listen and Learn a Language by LINGUAPHONE 
At home learn to speak S —_ French, German, Russian, Chinese 


—any of 29 languages availa! oe he uick, easy Lingua hone World’s- 
Standard Conversational Meth hod. iy a million Home-study stu- 
nts. Save time, work, money. Send for Free book Tod. 


LINGUAPHONE INSTITUTE e@ 8403 Radio City, 


AVOID DELAY .... Cash in Advance payment 
MUST be enclosed with ALL classified ads. 
See “Charges and Requirements” 


jay. 
New York 20 


WANTED TO PURCHASE ... vom 

PERIODICALS 
SCIENTIFIC and | smaller 


WALTER j. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 


BACK NUMBER PERIODICALS — Bought and Sola 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service , DEPT. P, 56 E. 13th ST. 
Established 1889 W NEW YORK 3, N. Y. 


Melander: Source Book of Biological Terms. Limited quantity 
available. $1.25 each ror Order from Biology Dept., “— 
College, New York 31, N X 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are willing to sell 
at high market prices. Write Dept. A3S Z CANNE Se 
Boston 19, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Coney libraries—Sets and runs—Single titles 
Also, please send us your want lists. 
STECHERT-HAFNER, 
31 East 10th St., 


INC. 
New York 3 


|| PROFESSIONAL SERVICES 


SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


PROFESSIONAL SERVICES | ll 


A NATIONAL SERVICE 


ALBERT 
TEACHERS 


RELIABLE and 
PERSONAL SERVICE 


. . « to Colleges and Universities of the Nation 
and their Personnel. Originated and continued 
by three generations of the Albert family. 


Member N.A.T.A. 
25 €. jackson Bivd. Chicago 4. 


AGENCY 
and COLLEGE 
BUREAU 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


Analyses - Consultation - Research 


LaWall & Harrisson 


Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


Bacteriologists 
Chemists Pharmacologists 


| SUPPLIES AND EQUIPMENT 


BASIC MANUFACTURERS 


nalytical ly L-ISOLEUCINE, GLYCLYGLYCIN 
LLPROL NE DROXY-L-PROLINE, L-ARGININE - H 
and other AMINO ACIDS 


PREMIXED MEDIA FOR MICROBIOLOGICAL 
ASSAY of AMINO ACIDS 
Send for our catalogue 
H. M. CHEMICAL LTD. 


1651—18th St. ta Monica, Calif. 
STAINS 
STARKMAN Biological Laboratory © 461,Bloor w. 


“Your animal is half the experiment” 


SWISS ALBINO MICE — 
ALBINO -W RATS 


albino farms BOX 331 
Dept. A RED BANK, N. J. 


[Mat MATCHED VISCOSITY TUBES | 


For the air-bubble method of comparing 
viscosities. Simplest method of determining 
viscosity on medium to heavy bodied liquids. 
Widely used in the varnish industry. 


Write for leaflet V-5. 


118 Liberty Street 
New York 6. 


R. P. Cargille 


MICRO CONCAVITY SLIDES 


@ EVERY SLIDE GUARANTEED FINEST QUALITY 
@ NON-CORROSIVE—OPTIC CLEAR 
@ IMMEDIATE DELIVERY—NO WAITING 
@ LOWEST PRICES 
SLIDES OF UNUSUAL SPECIFICATIONS ALSO GROUND TO ORDER 


GRAND RAPIDS, MICH. 


| 218 East 23rd St. 


March 7, 1952 


WILLIAM GREER « BURTON HEICHTS, Box 67 
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—The MARKET PLACE 


| BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


SUPPLIES AND EQUIPMENT | SUPPLIES AND EQUIPMENT 


For CONSISTENT Rats . . . __| LABORATORY ANIMALS 


Clean healthy well-fed animals 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. Reasonably service 
Breeders of a recognized strain of Wistar. PARASITOLOGICAL PREPARATIONS 


e high quality —low priced. Write for catalog 
TROPICAL BIOLOGICALS @ P.O. Box 2227, San Juan, Puerto Rico. 


All Amino Acids (natural, synthetic, unnatural), ——- 
Rare Sugars, Biochemical Products, Reagents, New Pharma- 


agg oA in stock. Write or phone PLaza 7-8171 for complete , 
ua HEINICKE 
BIOS LABORATORIES. INC. || new 
micro 
IODIDE, THALLIUM-ACTIVATED CRYSTALS ‘ 
acuum-sealed in quartz envelopes to insure D . il | 
for scintillation work with standard photomulti lier tubes. Wrne 4 1 umina or 


for Bulletin SC-5. NUCLEAR RESEARCH CORP. 2707 Federal 
Street, Philadelphia 46, Pa. H 


DOGS RATS RABBITS 
CATS PIGEONS HAMSTERS 
MICE POULTRY GUINEA PIGS 


JOHN C. LANDIS + Hagerstown, Md. 


Designed by Dr. Kurt }. Heinicke, for the inclined binocular 
microscope—superb at all l|_magnification levels. 3” eer 


Continuous Controlled Irradiation aspheric condensing system. Equal or better 
ill rice lease irectt 
of Biological Systems order directly write 


HEINICKE Instrument Corporation 


Mt. Carmel Station, Hamden, Conn. @ P.O. BOX 2872 HOLLYWOOD, FLORIDA 


KLETT 
ELECTROPHORESIS 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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icon 
"“LAB-AID” EXPEDITERS 


— they speed-up laboratory chores 


téchnicon paraffin knife 


makes work with paraffin-embedded tissues quick 
and easy. Great for cutting large blocks into small 
ones; for mounting blocks on a microtome object 
disc; for squaring up blocks; for separating ribbons 


es : in a water bath . . . Hollow stainless steel handle 
ent 


doesn't heat up — easy to keep knife at the right 
——e temperature. When not in use lay knife in saddle 
110 Volts AC- OC rest—Blade UP indicates knife hot; Blade DOWN, 

25 Watts knife cold. 


microslide dryer 


delivers slides ready for staining in 7 minutes! Just 
drop slides, in an Autotechnicon Slide Carrier, into the 
hatch, flip the switch and close the cover. A steady 
current of warm, filtered air blowing over the slides 
carries away all moisture, leaving them bone-dry and 
dust-free. The filter is replaceable. There's no distor- 
tion, either — the warm clean air is well below the 
melting point of paraffin. 


~technicon water bath 
insures smooth, even spreading of your tissue ribbons. 
The water temperature is just right — never too hot or 
aa too cold, thermostatically held at any set temperature 
J from 20° to 60°C. There's no melting paraffin to dis- 

tort tissues — no folds or wrinkles, no bubbles due to 

frequent water change. Temperature stays constant, 

day-in, day-out. And it's easy to see your sections 
ilies . against the dull finished black interior of the bath. 


Size: 10%” Diam; 3%” High —— 
Sturdy; durable; water and 
xylolproof finish. 
110 THE TECHNICON COMPANY 
215 East 149th Street, New York 51, N. Y. 
Send me literature and prices on 


Technicon Paraffin Knife 
C) Technicon Microslide Dryer 
(CD Technicon Constant Temperature Water Bath 


City, Zone, State... 


ow 
13%” long 
110 Volts AC had 
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“PINCH GRIP” 
MECHANICAL STAGE 


For THE MAN who uses microscopes day after 
day, year after year, only the simple construc- 
tion of the AO Spencer “Pinch-Grip” Mechani- 
cal Stage offers such ease of operation, safety 
to slides and durability. 

Slight pressure between forefinger and 
thumb opens the gripper arm without jarring 
the stand or disturbing mechanical stage set- 
tings. Upon release, the arm returns smoothly 
— holds slides firmly without injury. An extra- 
long coil spring permanently provides just the 
right tension. 

This AO design for the microscopist is ap- 
parent also in the renowned Spencer Optics, 
dust-proof, dual-cone nosepiece, “autofocus”, 
custom tension adjustment, “full-field” illumi- 
nation, convenient arrangement of controls, and 
many other features. But test the many advan- 


tages of AO Spencer Microscopes yourself. Ask oS fe 
your AO Spencer distributor for a demonstra- £X a 
tion or write Department Cl. ee 
) 
American @ Optical oi 
INSTRUMENT DIVISION + BUFFALO 15, NEW YORK he Ua 


VA 
t 
|: 
— 
a 
ad 
rT 
| 
ity . 35 
- 
wee 
i ‘¥ 


: 


